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Alexithymia is a personality trait characterized by difficulties in identifying and 
describing one’s emotions. Although several studies have examined the relationship 
between alexithymia and emotion processing deficits, few studies have empirically 
investigated the relationship between the affective components of alexithymia and the 
recognition and expression of emotion. The current research includes two studies 
investigating the relationship between the affective components of alexithymia, as 
measured by the Toronto Alexithymia Scale (TAS-20), emotion recognition abilities, and 
facial emotion expressions in response to emotional faces. In the first study, one hundred 
and forty undergraduates completed the TAS-20 and the Emotion Hexagon Test, a test 
utilizing stimuli of graded difficulty to evaluate emotion recognition accuracy. Results 
indicated that the difficulty identifying feelings (DIF) and the difficulty describing 
feelings (DDF) subscales of the TAS-20 differentially predicted emotion recognition 
accuracy. DIF was related to poorer recognition of, angry and disgusted faces, while the 
DDF subscale was related to better recognition of surprise and happiness. In the second 
study, fifty six undergraduates viewed a series of videoclips depicting faces which 
changed from a neutral expression to a happy, angry or sad expression which ended at 
four different intensity levels (25%, 50%, 75% and 100%). Facial electromyography at 
the corrugator supercili (frowning) and zygomaticus major (smiling) muscle regions were 
recorded to evaluate the participants’ rapid facial reactions (RFRs) in response to the 
videoclips of emotional facial expressions. Results indicated that the relationship between 
corrugator activity and DIF was significant when happy faces were contrasted with angry 
 viii
 
and sad faces respectively; and that DIF was also significantly related to corrugator 
activity for happy faces at the 50% and 75% intensity levels. High DIF was also not 
related to congruent corrugator responses to angry faces. In addition, individuals high in 
DDF exhibited increased corrugator activation to faces of all emotions as intensity 
increased from 25 to 50%; 25 to 75%; 25 to 100%; and greater zygomaticus activation to 
faces at the 100% intensity. Results of the studies suggest that the only DIF subscale is 
related to deficits in emotion recognition and incongruent RFRs to happy and angry faces. 
Both studies provide further empirical support for emotional processing deficits 
associated with alexithymia, and suggest that impairments in the recognition and 
expression of emotion associated with the DIF subscale may be related to interpersonal 






Accuracy in identifying one’s emotions and putting them into words varies across 
individuals, with some individuals experiencing significant impairments in their capacity 
to process and describe emotional experiences. The term “alexithymia” or “the absence 
of words for emotions” was conceptualized to account for this individual difference in 
affective behaviour (Sifneos, 1973). The alexithymia construct was based primarily on 
observations of a subset of psychosomatic patients who displayed marked deficits in 
recognizing, verbalizing and experiencing emotion (Nemiah & Sifneos, 1970). Extensive 
empirical research over the last four decades has since extended these initial clinical 
observations, supporting the validity of alexithymia as a distinct, dimensional personality 
construct (Taylor & Bagby, 2004; Zackheim, 2007).  
Although numerous studies have investigated the etiology and features of 
alexithymia, several fundamental assumptions about the construct remain to be validated. 
One defining characteristic of alexithymia is its association with emotion processing 
deficits, in particular, the ability to recognize emotions (Lesser, 1981). Although several 
studies have examined the relationship between alexithymia and emotion recognition, 
findings so far have been disparate, and mechanisms underlying emotion processing 
deficits remain unclear. In addition to emotion recognition deficits, alexithymia is also 
associated with the paucity of facial expressions, including the lack of spontaneous facial 
displays of emotion (Bagby & Taylor, 1997). Studies investigating the relationship 
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between facial emotion and alexithymia have also yielded incongruent results, possibly 
due to the differences in methods used to measure facial emotion and methods used to 
elicit it.  
The following studies aim to provide further examination of the emotion 
processing deficit inherent in alexithymia by investigating the relationship between 
alexithymia and the recognition and expression of facial emotion. Study 1 investigated 
the relationship between alexithymia, intensity of facial emotion, type of emotion and 
accuracy in recognition, while Study 2 investigated the relationship between alexithymia 
and spontaneous rapid facial responses to emotional faces. 
 
1.1. Alexithymia  -  What is it? 
The alexithymia construct stems from clinical observations of psychiatric patients 
with psychosomatic symptoms who responded poorly to psychoanalytic therapy due their 
lack of emotional awareness (Horney, 1952; Kelman, 1952). Instead of utilizing the 
prevailing psychoanalytic approach, early researchers in psychosomatic medicine 
speculated that deficits in emotion processing could account for the psychosomatic 
symptoms and poor therapeutic outcomes characterizing a subset of patients (Nemiah & 
Sifneos, 1970). Further clinical observations of patients suffering from “classic” 
psychosomatic diseases confirmed the initial hypothesis that numerous patients 
manifesting psychosomatic symptoms also experienced difficulties in identifying and 
describing subjective emotions and exhibited a cognitive style characterized by a 
preoccupation with the details of events and objects (Shands, 1975; von Rad, Lalucat, & 
Lolas, 1977). The term “alexithymia” was given to describe the characteristics of these 
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patients (Sifneos, 1973), creating initial identification of the phenomenon and making the 
construct the focus of research (Nemiah, 1996).  
 The deficit in affective behaviour within alexithymia is encompassed by two 
broad domains: an affective component related to diminished affective awareness and a 
cognitive component characterized by an externally-oriented cognitive style (Bagby, 
Taylor, Parker, & Dickens, 2006; Taylor, Bagby & Parker, 1991). The affective 
component of alexithymia is related to impairments in the ability to create mental 
representations of emotions resulting in difficulties in emotional regulation and arousal 
(Bagby & Taylor, 1997). Affective disturbances in alexithymia can be classified into two 
main areas: difficulty identifying emotions and distinguishing them from bodily arousal, 
and difficulty describing emotions to others.  
Experiencing difficulty in identifying one’s emotions may be associated with the 
tendency to focus on bodily sensations accompanying emotional arousal, resulting in the 
misinterpretation of somatic symptoms as signs of physical illness. Evidence of what is 
termed the “alexithymia theory of somatization” (Lundh & Simmonson-Sarneki, 2001) 
stems from the well-documented association between alexithymia and psychosomatic 
illnesses (Taylor & Bagby, 2000; Lumley, Ovies, Stettner, Wehmer, & Lakey, 1996). 
Difficulty identifying feelings assesses intrapersonal self-awareness and the ability to 
differentiate between emotions and bodily sensations of emotional arousal, while 
difficulty describing emotions entails labeling and communicating one’s emotions to 
others.  Both facets of the affective component of alexithymia impact upon an 
individual’s social functioning and ability to regulate emotions. For example, alexithymic 
individuals may be unable to identify their feelings and communicate them to others, 
 3
 
resulting in less emotional communication with others and lower levels of social support 
provision (Bagby & Taylor, 1997). Emotion regulation may also be impeded by deficits 
in emotion processing, and may result in the manifestation of undifferentiated feelings of 
arousal as physical symptoms (Lumley, 2004).  
The cognitive component of alexithymia is typified by an externally-oriented thinking 
style and reduced imaginal processes and fantasies. The cognitive style associated with 
alexithymia is stimulus-bound and characterized by concreteness of thinking, reflecting 
preoccupation with non-emotional details of events (e.g., time of event) and external 
processes rather than emotions and inner experiences.   
Although not considered to constitute the theoretical core of the alexithymia construct, 
judgments by experts on the prototypical behaviour of alexithymics have indicated that 
the paucity of facial emotions is another significant characteristic of alexithymia 
(Haviland & Reise, 1996). In addition, clinical reports have also suggested that 
alexithymics exhibit nearly expressionless faces and a lack of display of spontaneous 
facial emotion (Nemiah, Freyberger, & Sifneos, 1976), suggesting that alexithymia may 
involve deficits in the expression of emotion as well. 
The emotional processing deficits associated with alexithymia are hypothesized to 
result in emotional dysregulation, making alexithymia a risk factor for various psychiatric 
and medical conditions (Lumley, 2004). For instance, the alexithymic individual’s lack of 
subjective awareness and failure to identify emotions may result in the misinterpretation 
of somatic sensations accompanying bodily arousal, which may be reported as somatic 
symptoms (Bagby & Taylor, 1997).  
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Alexithymia has been associated with a wide variety of psychiatric disorders such as 
substance use disorders (Taylor, Parker, & Bagby, 1990), depression (Honkalampi, 
Saarinen, Hintikka, Virtanen, & Viinamäki, 1999) post-traumatic stress disorder, 
(Yehuda et al., 1997) and eating disorders (Bourke et al., 1992); as well as medical 
conditions such as essential hypertension (Jula, Salminen, & Saarijarvi, 1999), coronary 
heart disease (Valkamo et al., 2001) and inflammatory bowel disease (Porcelli, Zaka, 
Leoci, Centonze, & Taylor, 1995). Moreover, alexithymia is also associated with poorer 
therapeutic outcomes after psychotherapy (Grabe et al., 2008), and poorer clinical 
outcomes after treatment for conditions such as functional gastro-intestinal disorders 
(Porcelli et al., 2003) and eating disorders (Speranza, Loas, Wallier, & Corcos, 2007). 
Lastly, alexithymia has also been prospectively linked to all-cause mortality, even after 
other risk factors are controlled for (Kauhanen, Kaplan, Cohen, Julkunen, & Salonen, 
1996).  
 
1.2. The measurement of alexithymia 
The most widely used measure of alexithymia is the Toronto Alexithymia Scale 
(TAS-20), a 20-item, self-report questionnaire (Taylor, Bagby, & Parker, 1992). The 
TAS-20 consists of three subscales reflecting the main dimensions of alexithymia: the 
affective components of difficulty identifying feelings (DIF) and difficulty describing 
feelings (DDF), and the cognitive component of externally oriented thinking (EOT).  
The TAS-20 is most psychometrically sound measure of alexithymia available to 
date, demonstrating a stable, replicable three-factor structure, good test-retest reliability 
and internal consistency (Bagby, Taylor, & Parker, 1994; Taylor, Bagby, & Luminet, 
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2000). The three-factor structure of the TAS-20 has also been replicated across several 
Asian countries, including India (Pandey, Mandal, Taylor, & Parker, 1996) and China 
(Zhu et al., 2007). In addition, moderate to good internal consistency was found for the 
DIF and DDF subscales (alpha = .70 to .84) across Asian samples; and fair to moderate 
internal consistency was also shown for the EOT subscale (alpha = .47 to .62; Taylor, 
Bagby, & Parker, 2003).  The TAS-20 also demonstrates convergent validity, being 
negatively correlated with constructs such as psychological mindedness, emotional 
intelligence, levels of emotional awareness (Lumley, Gustaven, Partridge, & Labouvie-
Vief, 2005; Bagby, Taylor, & Parker, 1994).  
Alexithymia is not a categorical variable but a dimensional personality construct 
which is distributed normally in a general population (Taylor & Bagby, 2000). Although 
alexithymia is a dimensional construct, an empirically derived cut-off score of 61 and 
above on the TAS-20 can be used to identify individuals who meet the clinical cutoff 
point for alexithymia, or are high in alexithymia; and a score of 51 and below can be used 
to identify individuals who are “non-alexithymic” or low in alexithymia (Taylor, Bagby, 
& Parker, 1992). Utilizing these cut-off scores, approximately 10% of the population can 
be characterized as being alexithymic (Linden, Wen, & Paulhus, 1994). 
Although a considerable number of empirical studies have established the validity 
of the alexithymia, criticisms about its temporal stability, cross-cultural validity and 
measurement accuracy remain (Rief, Heuser & Fichter, 1996). Firstly, some researchers 
have questioned the stability of the alexithymia construct as measured by the TAS-20, 
suggesting that alexithymia may be a state-dependent condition associated with negative 
affect and illness, rather than a stable personality trait (Haviland, Shaw, Cummings, & 
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MacMurray, 1988; Honkalampi, Hintikka, Saarinen, Lehtonen, & Viinamaki, 2000).  
Recent research investigating the temporal stability of alexithymia, however, has 
indicated that alexithymia demonstrates a relatively high level of stability, regardless of 
fluctuations in levels of psychological distress (Mikolajczak & Luminet, 2006).  
Secondly, researchers have questioned the cross-cultural validity of alexithymia, 
suggesting that alexithymia may be a culture-bound phenomenon reflecting a Western 
emphasis on psychological mindedness (Kirmayer, 1987). However, although mean 
alexithymia scores are higher in Asian-American (Dion, 1996), Malaysian (Le, 
Berenbaum, & Raghavan, 2002) and Chinese (Zhu et al., 2007) samples, basic 
psychometric properties of the TAS-20 are preserved in these samples, and the TAS-20 is 
still predictive of behavioural outcomes related to emotion processing (Bagby, Taylor, & 
Parker, 1994), supporting the cross-cultural validity of the scale.   
Lastly, researchers have criticized the measurement of alexithymia using the self-
report approach. It has been argued that the self-report approach assumes that participants 
can provide accurate judgments about their ability to identify their emotions, which may 
not be the case for individuals who are highly alexithymic (Vanheule, 2008). As scores 
on the TAS-20 are highly dependent on the accurate evaluation of an individual’s own 
emotion processing capabilities, inaccurate perceptions of an individual’s internal state 
may result in discrepancies between the individual’s reported and actual emotion 
processing abilities. For example, highly alexithymic individuals may not be aware of 
their deficits, responding normally on the TAS-20; while self-critical individuals may 
have inflated TAS-20 scores which are not commensurate with their actual emotion 
processing capabilities (Lane, Ahern, Schwartz, & Kasniak, 1997). One method of 
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evaluating whether alexithymia can be assessed using a self-report measure is to evaluate 
the construct validity of the TAS-20 and its ability to predict outcome variables (Lumley, 
2000). Studies investigating the construct validity of the TAS-20 have assessed the 
relationship between TAS-20 scores and objective measures of emotional processing, 
including performance-based emotional intelligence tests (Lumley et al., 2005). Results 
indicated that there were significant negative correlations between the TAS-20 and 
performance-based tests of emotional intelligence and emotional awareness, providing 
support for its predictive validity.  
Alexithymia can also be assessed through interviews such as the Toronto Structured 
Interview for Alexithymia (TSIA; Bagby, Taylor, Parker & Dickens, 2006) and the 
modified Beth-Israel Hospital Psychosomatic Questionnaire (BIQ; Taylor, Bagby, & 
Luminet, 2000). Another method of assessing alexithymia would be to obtain reports 
from an individual who is familiar with the person being assessed, through the use of the 
Observer Alexithymia Scale (OAS; Haviland, Warren, Riggs, & Nitch, 2002). Recent 
studies have shown significant positive correlations between the TAS-20 and these non 
self-report measures of alexithymia (Bagby et al., 2006; Lumley et al., 2005), providing 
further support for the construct validity of the TAS-20. 
   
1.3. The biological basis of emotion-processing deficits in alexithymia 
Emotion processing deficits in alexithymia may be explained by dysfunctions in the 
conscious awareness and perception of emotion, or the incomplete processing and 
symbolization of emotion. In order to investigate the biological basis and etiology of 
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alexithymia, several hypotheses have been formulated to account for the dysfunctions in 
the perception and processing of emotion. 
According to the “blindfeel” hypothesis, alexithymia may be related to the inability to 
consciously perceive and experience emotion. The hypothesis presumes that alexithymia 
is not related to dysfunctions in the symbolization and verbalization of emotion. 
Alexithymia may be the emotional analogy to blindsight, a phenomenon characterized by 
the lack of conscious awareness of visual stimuli coupled with behavioural responses 
which suggest that the individual can actually perceive the stimuli (Lane et al., 1997). 
According to the “blindfeel” model, alexithymics exhibit intact physiological and 
autonomic responses to emotional stimuli, but manifest deficits in the conscious 
experience or perception of emotion. Support for the “blindfeel” hypothesis stems from 
neuroimaging studies investigating the role of the anterior cingulate cortex (ACC), a 
brain area associated with the conscious awareness of cognitive and emotional stimuli 
(Bush, Luu, & Posner, 2000). The ACC may mediate the conscious awareness of 
emotions, as shown in a study showing that higher activation in the ACC was found in 
women with greater emotional awareness during the viewing of emotional video-clips 
(Lane, Reiman, Axelrod, Yun, Holmes, & Schwartz, 1998). As suggested by the blindfeel 
hypothesis, alexithymics should display deficits in the conscious awareness of emotion, 
manifested by attenuated ACC responses to emotional stimuli. Recent neuroimaging 
studies provide support for the “blindfeel” theory, showing that while individuals high 
and low on alexithymia rated emotional stimuli similarly, alexithymics displayed less 
ACC activation to extremely negative pictures (Berthoz et al., 2002) and angry faces 
(Kano et al., 2003) as compared to individuals low in alexithymia. 
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The hemispheric lateralization model suggests that dysfunctions of the right 
hemisphere in individuals with alexithymia account for emotion processing deficits 
(Buchanan, Waterhouse, & West, 1980). The model is based on the well-established 
theory of emotional asymmetry, which suggests that for normal, right-handed individuals, 
the right hemisphere of the brain is dominant in the processing of emotional information 
(Borod, Andelman, Obler, Tweedy, & Welkowitz, 1992; Davidson, 1992). Patients with 
right hemisphere damage commonly exhibit characteristics related to alexithymia, 
including facial emotion recognition deficits (Bowers et al., 1985) providing support for 
the theory that alexithymia is related to deficits in right hemisphere function (Sifneos, 
1988).  Behavioural evidence can be drawn from studies utilizing the chimeric free-vision 
facial expression task, a task presenting images of people with conjoined half-faces, with 
one half exhibiting a neutral expression and the other an emotional expression (Levy, 
Heller, Banich, & Burton, 1983). In this task, right-handed individuals could be expected 
to exhibit more “left bias”, or the perception that the chimeric face with the left-side 
expressing emotion is more emotionally expressive than pictures with the right-half 
expressing emotion, reflecting right hemisphere bias in emotion processing. According to 
the hemispheric lateralization theory, high alexithymics would be expected to show less 
left bias than individuals low in alexithymia, reflecting less right hemisphere activation. 
Several studies have provided support for the hemispheric lateralization theory, showing 
that high alexithymics displayed less left bias than individuals lower in alexithymia 
(Berenbaum & Prince, 1994; Jessimer & Markham, 1997; Lumley & Sielky, 2000). 
According to the functional commissurotomy model, emotional processing deficits in 
alexithymia are largely due to the alexithymic’s inability to symbolize or verbalize 
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emotion. The model is based on the premise that alexithymia is due to the dysfunctions in 
the communication between the right hemisphere, where emotional information is 
perceived, and the left hemisphere, which is responsible for verbalization of emotion 
(Lane et al., 1996). Studies showing that commissurotomy patients were more 
alexithymic after surgery (Hoppe & Bogen, 1977) and as compared to controls 
(TenHouten, Hoppe, Bogen, & Walter, 1985) provide support for the model. However, 
this model does not adequately account for the fact that alexithymics present with deficits 
in non-verbal tasks involving emotion matching (Lane et al., 1996; Lane et al., 2000). 
Furthermore, the functional commissurotomy model fails to explain how deficits in 
interhemispheric communication results in the association between alexithymia and 
disease. Hence, alexithymia may not be exclusively related to deficits in the verbalization 
of emotions, but dysfunctions in the conscious experience and perception of emotion. 
Lastly, recent studies have explored the relationship between alexithymia and 
activation to emotional stimuli in other brain regions associated with emotional 
processing. A recent study examined the relationship between amygdala activation to 
emotional stimuli and alexithymia (Kugel et al., 2008). The amygdala, a brain region 
implicated in providing emotional significance to perceived stimuli, is responsive to 
emotional stimuli which are perceived outside conscious awareness (Nomura et al., 2004). 
Hence, as proposed by the authors, attenuated amygdala response to masked emotional 
faces, which participants are not consciously aware of perceiving, could indicate less 
sensitivity to emotions and decreased rudimentary emotional responses. Results indicated 
that the Difficulty Identifying Feelings (DIF) subscale of the TAS-20 was negatively 
correlated with right amygdala response to masked sad faces, suggesting that individuals 
 11
 
who experience difficulties in identifying feelings display less engagement in the 
encoding of negative emotional stimuli, and allocate less attentional resources to 
processing negative emotional stimuli.  
 
1.4 Rationale for studying alexithymia and emotional processing 
It has been noted that there are “many questions and few answers concerning 
alexithymia” (Salminen, Saarijarvi, & Aarela, 1995, pp.806), especially with regards to 
the exact nature of the emotion processing dysfunctions associated with alexithymia. 
Although the alexithymia construct has been fairly well-established, research has focused 
mainly on the validation of the construct, its relationship with a variety of psychiatric and 
medical disorders and applications to clinical research (Nemiah, 1996). Most of the 
empirical support for alexithymia stems from correlational and measurement-based 
research, and relatively few studies have investigated the association between 
alexithymia and actual performance on behavioural tasks evaluating the perception and 
recognition of emotion (Taylor & Bagby, 2004). The paucity of research examining the 
emotion processing abilities in alexithymia is surprising considering the fact that deficits 
in emotional processing constitute the key tenet of the alexithymia construct (Kauhanen, 
Julkunen, & Salonen, 1991). Hence, employing an experimental approach to clarify the 
nature of the affective deficits underlying alexithymia is necessary, and would greatly aid 
the empirical validation of the alexithymia construct (Parker, Bagby, & Taylor, 1997).  
The ability to detect and label emotional cues, including facial expressions of emotion, 
facilitates social interactions and is a predictor of positive outcomes such as positive 
social behaviour (Izard et al., 2002) and relationship well-being (Carton, Kessler, & Pape, 
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1999). Facial mimicry, the mechanism in which facial displays induce the same 
expression in others, has also been shown to facilitate social functioning, enhancing 
liking, creating empathy between individuals and facilitating emotion recognition 
(Bernieri, 1988; Chartrand & Bargh, 1999; Stel & Knippenberg, 2008). Being able to 
accurately decode facial emotion and express facial mimicry are important components 
of social interaction, as facial expressions provide meaningful cues to the receiver in 
social contexts (Keltner, Ekman, Gonzaga & Beer, 2003). Alexithymics may experience 
problems with facial emotion recognition and expression, and such emotion processing 
deficits may relate to various interpersonal problems associated with alexithymia such as 
social isolation (Kauhanen, Kaplan, Julkunen, Wilson, & Salonen, 1993), and poorer 
relationship satisfaction (Humphreys, Wood, & Parker, 2009). Findings have indicated 
that self-reported social skills account fully for the relationship between alexithymia and 
having a smaller social support network, indicating that deficits in social competence 
may underlie the relationship between alexithymia and poorer social support (Lumley, et 
al., 1996). As poor social support is a risk factor for both mental and physical health 
problems (Cohen & Wills, 1985), it can be hypothesized that emotion processing deficits 
underlying alexithymia make interpersonal relationships more difficult (quantity) and less 
satisfying (quality), resulting in poorer social support and ultimately, somatic illnesses 
(Kirmayer, 1987). Hence, a systematic investigation of emotion processing capabilities 
and deficits in emotion recognition is necessary to delineate more clearly the mechanisms 
underlying failure in affect regulation in alexithymia (Taylor & Bagby, 2004). 
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Chapter 2  
Alexithymia and Facial Emotion Recognition Deficits 
 
2.1. Alexithymia and Emotion Recognition 
 While definitions of alexithymia have focused mainly on difficulties in 
identifying an individual’s own subjective feelings, alexithymia may involve deficits in 
recognizing the emotions of others as well. As emotional self-awareness forms the basis 
for understanding and inferring the emotions of others, alexithymia may result in 
difficulties with Theory of Mind, the ability to infer the mental states and feelings of 
others (Wastell & Taylor, 2003). According to Lane et al. (2000), difficulties in 
identifying and labeling one’s own emotions may be associated with the undifferentiated 
experience of emotion. Experiencing such poorly differentiated emotions, in turn, results 
in a lack of ability to perceive and distinguish emotional cues, causing the alexithymic to 
experience difficulties in the perception and recognition of emotions in others.  
 Despite the fact that emotion recognition deficits constitute one of the key tenets 
of the alexithymia construct, relatively few studies have investigated the relationship 
between alexithymia and emotion recognition, and findings so far have been mixed. 
Although several studies have indicated that alexithymia is related to dysfunctions in the 
processing and recognition of emotion (Jessimer & Markham, 1997; Lane, Ahern, 
Schwartz, & Kazniak, 1997; Lane et al., 2000; Parker, Prkachin, & Prkachin, 2005;  
Parker, Taylor, & Bagby, 1993; Prkachin, Casey & Prkachin, 2009), other studies have 
found no significant differences between alexithymics and non-alexithymics in the 
recognition of emotion (McDonald & Prkachin, 1990; Mayer, DiPaolo, & Salovey, 1990; 
 14
 
Pandey & Mandel, 1997), or a positive relationship between alexithymia and emotion 
processing abilities (Berenbaum & Prince, 1994; Berenbaum, Davis, & McGrew, 1998)  
Several studies have indicated that alexithymics show impairments in both verbal 
and nonverbal aspects of emotion recognition. In a series of two studies, alexithymics 
exhibited impairments the Perception of Affect Task (PAT), a task employing a wide 
range of stimuli including words, faces, sentences and photographs of scenes (Lane et al., 
1996; Lane et al., 2000). Alexithymics displayed deficits in both the verbal components 
of the task, which involved matching words to faces or sentences; and non-verbal aspects 
of the task, which involved matching emotional faces to photographs. As the task 
consisted of stimuli depicting each of the seven emotions (happiness, sadness, anger, fear, 
disgust, surprise and neutral), it was possible to investigate whether alexithymics were 
less accurate in recognizing each individual emotion, collapsed across each component 
(nonverbal or verbal). High alexithymics were significantly impaired in the recognition of 
all seven emotions, regardless of category (Lane et al., 2000).   
Alexithymics have also shown deficits in the recognition of facial emotions. 
Several studies found that alexithymics were significantly less competent at recognizing 
facial emotion as compared to non-alexithymics (Jessimer & Markham, 1997; Parker et 
al., 2005; Parker et al., 1993; Prkachin et al., 2008). In one such study, individuals were 
asked to identify which emotion was depicted in photographs of posed facial expressions 
(Parker et al., 1993). Individuals high in alexithymia were significantly poorer in 
recognizing faces depicting anger, interest, contempt, distress, fear, joy and surprise; but 
showed equivalent performance in the recognition of shame and disgust. Similar results 
were found in another study, whereby high alexithymics were poorer in recognizing all 
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six basic emotions as compared to individuals low in alexithymia (Jessimer & Markham, 
1997). A recent study also indicated that group differences in facial emotion recognition 
between patients with somatoform disorders and controls became non-significant once 
the influence of alexithymia was controlled for (Gil et al., 2008). This finding suggests 
that poorer facial emotion recognition in patients with somatoform disorders was a 
consequence of concurrent alexithymia.   
 Recent findings have suggested that emotion recognition deficits in alexithymia 
are “a matter of degree” rather than an absolute all or none phenomenon (Parker et al., 
2005, pp.1090). According to this hypothesis, basic emotion recognition capabilities may 
be intact in alexithymics, and deficits may only surface when substantial demands are 
made on emotion-processing abilities. In other words, alexithymia may involve deficits in 
the “efficiency” of emotional processing (Parker et al., 2005). In line with this hypothesis, 
emotional processing deficits in alexithymia may not surface when tasks evaluating 
emotion recognition are not difficult enough to elicit excessive demands on emotional 
processing abilities. Hence, differences in emotional processing ability between 
alexithymics and non-alexithymics may only emerge as task difficulty increases. 
 The inconsistent relationship between alexithymia and emotion recognition in 
previous studies may be partially accounted for by the fact that studies which found no 
relationship between alexithymia and emotion recognition have employed tasks that may 
not have been particularly demanding or difficult. Several studies investigating 
alexithymia and facial emotion recognition have utilized such arguably less-challenging 
tasks to measure emotion recognition. For example, McDonald and Prkachin (1990) 
utilized Ekman and Friesen’s (1976) “Pictures of Facial Affect” to assess the relationship 
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between alexithymia and facial emotion recognition. In contrast to findings from the 
studies using the same stimuli set (Jessimer & Markham, 1997; Parker et al., 2005), 
results from this study indicated that alexithymics and nonalexithymics did not differ in 
their ability to recognize the six facial expressions of emotion (McDonald & Prkachin, 
1990). Methodological differences between the studies, which may have affected task 
difficulty, may account for the disparate findings. In the study by McDonald and 
Prkachin (1990), participants were given ten seconds to view each face, and another 
twenty seconds to choose which emotion each face depicted. Furthermore, the stimuli 
consisted of only two faces per emotion type, resulting in a maximum score of only 12. 
Hence, simplicity of the task coupled with ceiling effects for both groups may have 
obscured differences between alexithymics and non-alexithymics in emotion recognition 
ability. The study also used the Schalling-Sifneos Personality scale to measure 
alexithymia, a scale that has not demonstrated sufficient reliability. Lastly, the study 
utilized a relatively small sample size of ten male undergraduate participants per group, 
making it difficult to generalize the findings of the study to a larger population.  
 In a similar study, participants were asked to match, label and describe 
photographs displaying facial emotion (Pandey & Mandal, 1997). Although alexithymics 
displayed difficulties in verbally describing facial emotions, no differences between 
alexithymics and non-alexithymics were found in their ability to label and match them. 
However, the study also utilized a very small sample size of only twelve male 
participants per group. Due to the small sample size, problems associated with 
insufficient power may have resulted in non-significant findings.  
 17
 
The relationship between alexithymia, as measured with an earlier version of the 
TAS and the recognition of ambiguous emotional stimuli was investigated in a study by 
Mayer and colleagues (1990). The task used to assess emotion recognition consisted of a 
total of eighteen reproductions of faces, colour swatches and abstract designs (e.g., 
squiggles). However, the emotional content of the stimuli used to assess emotion 
recognition is highly debatable, and the stimulus set was not validated prior to the study.  
Further support for the argument that alexithymia is related to deficits in the 
efficiency of emotional processing is provided by findings from recent studies evaluating 
facial emotion recognition under temporal constraints. It was hypothesized that limiting 
the amount of time given to decode an emotional expression would place demands on 
emotional processing resources, and that the relationship between alexithymia and 
emotion recognition accuracy would only surface under such temporally-constrained 
conditions. In a study by Parker and colleagues (2005), participants were asked determine 
whether pictures of faces depicted emotional or neutral expressions under slow or rapid 
presentation conditions. Results indicated that alexithymics were less accurate in their 
judgment of whether a face was emotional only under more demanding conditions of 
temporal constraint, supporting the theory that emotion processing deficits in alexithymia 
are a matter of degree and not an all-encompassing deficiency. 
A recent study provided additional support for the theory that alexithymia is 
related to decreased efficiency in processing emotional information (Prkachin et al., 
2009). Results from this study indicated that alexithymics experienced difficulties in the 
detection of negative facial emotions which were presented very briefly. These findings 
were in line with results from a recent neuroimaging study showing that the DIF subscale 
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of the TAS-20 was negatively correlated with right amygdala response to masked sad 
faces (Kugel et la., 2008). Less amgydala activation suggests that individuals who 
experience difficulties identifying their feelings display attenuated processing and 
encoding of negative stimuli. In sum, alexithymics may possess less efficient emotional 
processing abilities, possessing rudimentary abilities to decode emotional information but 
displaying deficits when demands are placed on their emotion processing capacities.  
Lastly, the inconsistent relationship between alexithymia and emotion processing 
may be partly attributable to the fact that most studies did not examine emotion 
processing abilities in relation to the specific TAS-20 subscales. In contrast to previous 
findings, two studies have indicated that the DDF subscale was associated with greater 
accuracy in interpreting emotional information (Berenbaum & Prince, 1994; Berenbaum 
et al., 1998). Findings from the first study indicated that alexithymics and non-
alexithymics did not differ in the ability to identify whether a face or body depicted a 
positive or negative emotion (Berenbaum & Prince, 1994). However, differential 
relationships between the specific TAS-20 subscales and accuracy in interpreting 
emotional information emerged when the subscales were analyzed separately. Individuals 
who had high scores on the difficulty identifying feelings (DIF) subscale of the TAS-20 
tended to select more dominant rather than submissive labels when asked to evaluate the 
faces or body parts previously shown. The ability to interpret emotions was assessed by 
asking participants to select which emotion a character in a series of stories would 
experience; and to rate how intensely the character would experience the specific emotion. 
Findings indicated that while DIF was significantly associated with diminished ratings of 
intensity, the DDF subscale was associated with more accurate identification of the 
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emotional content in stories. These findings suggest that while DIF may be associated 
with poorer accuracy in interpreting emotions, DDF may be related to better 
identification of emotions. 
Similarly, the DIF and DDF subscales of the TAS-20 were differentially related to 
accuracy in interpreting interpersonal information in another study by Berenbaum and 
colleagues (1998). Findings from the study indicated that DDF, but not DIF, was related 
to better accuracy in interpreting interpersonal information in women. This suggests that 
individuals high in DDF may have intact emotion processing capacities while still being 
impaired in their ability to describe their feelings to others. In sum, these findings suggest 
that the different affective components of the TAS-20 may have discriminative predictive 
ability with regards to emotional processing abilities; and that the individual subscales 
should be analyzed separately in future studies. 
 
2.2 Rationale for the current study   
Previous studies have utilized temporal constraints to provide more rigorous tests 
of emotion recognition. The rationale for employing temporal constraints is that limiting 
the amount of time given to encode and process stimuli would “challenge normal 
emotional processing”, forcing it to take place quickly (Parker et al., 2005, pp.1090). 
However, besides temporal constraints, other factors may impair emotional processing in 
alexithymia. It is important to determine if differences in emotion processing abilities in 
alexithymia are contingent on factors other than stimulus presentation time in order to 




Another method that may be used to create demands on normal emotion 
processing capacity would be to use stimuli which are subtle and more difficult to 
recognize. Facial expressions occurring during normal social interaction often vary in 
terms of how intensely the emotion is expressed, ranging from intense displays which are 
relatively easy to recognize to more subtle, nuanced expressions that are more difficult to 
decode. However, studies investigating facial emotion in alexithymia have utilized 
mainly static pictures of intense emotional expressions to determine emotion recognition 
accuracy. For example, previous studies have used Ekman and Friesen’s (1976) “Pictures 
of Facial Affect”, which consists of faces which were chosen to provide unambiguous, 
prototypical examples of each emotion. Such pictures of intense facial expressions have 
been criticized as being artificial (Caroll & Russell, 1997), and emotion recognition tasks 
which utilize intense facial expressions only have been criticized for lacking ecological 
validity and generalizability (Ambadar, Schooler, & Cohn, 2005). Hence, utilizing facial 
expressions which vary in terms of intensity would provide a more ecologically valid 
method of assessing emotion recognition.  
Furthermore, although previous researchers have investigated whether 
alexithymics differ in their ability to recognize different emotions, the relationship 
between alexithymia and the ability to recognize facial expressions of differing intensity 
levels has not been explored.  The Emotion Hexagon Test (Young, Perrett, Calder, 
Sprengelmeyer, & Ekman, 2002) is a test of facial emotion recognition utilizing stimuli 
of graded difficulty, consisting of faces depicting emotions which vary in intensity. To 
this end, the first study aims to investigate whether the difficulty level of stimuli, in 
particular, intensity of expression, would affect emotion recognition in alexithymia.  
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According to recent findings, emotion processing deficits in alexithymia may be 
limited to the poorer recognition of negative emotions (Kugel et al., 2008; Prkachin et al., 
2009). However, two earlier studies have indicated that alexithymics were impaired in 
recognizing both positive and negative emotions (Parker et al., 1993; Jessimer & 
Markham, 1997). Thus, whether facial emotion recognition deficits are all-encompassing 
or whether they apply to specific emotions only remains to be determined. Hence, the 
second aim of the study would be to determine whether alexithymia is related to deficits 
in the recognition of specific emotions.  
Furthermore, several researchers have suggested that alexithymia, as measured by 
the TAS, consists of subscales that measure largely independent factors (Haviland et al., 
1998; Wise, Mann & Shay, 1992). In particular, the affective component of the TAS 
which measures difficulty identifying and describing feelings (DIF and DDF 
respectively), may be more related to emotional processing deficits than the cognitive 
component, which is measured by the Externally Oriented Thinking (EOT) subscale. 
Recent studies exploring the relationship between emotion processing and the different 
subscales of the TAS-20 have provided support for this proposition. For example, studies 
have indicated that only the DIF and DDF subscales were related to nonverbal (Wager & 
Lee, 2008) and verbal (Tull, Medaglia, & Roemer, 2005) emotional expressiveness, 
recognition of emotional faces (Parker et al., 2005), and amygdala reactivity to emotional 
faces (Kugel et al., 2008). Furthermore, studies exploring the psychometric properties of 
the TAS-20 have also indicated that the reliability of the Externally Oriented Thinking 
(EOT) subscale has been low (Kooiman, Spinhoven, &Trijsburg, 2002; Rief et al., 1996). 
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Hence, only the DIF and DDF subscales of the TAS-20 will be analyzed in the current 
study.  
 
2.3. Aims and hypotheses 
In summary, the aims of the first study are: 
1) To investigate facial emotion processing deficits in alexithymia. 
The current study aims to investigate whether the DIF and DDF subscales of the TAS-20 
have different predictive abilities. It is hypothesized that individuals who experience 
difficulties identifying emotions (high DIF) would be poorer at recognizing facial 
emotion; while individuals who have difficulties describing emotions (high DDF) would 
not show deficits in the recognition of facial emotion.  
 
2) To determine whether facial emotion recognition deficits in the affective components 
of alexithymia are related to the intensity of facial expressions to be recognized. 
The second aim of the study is to determine whether facial emotion recognition deficits in 
the affective components of alexithymia are related to the difficulty level of emotional 
stimuli used to assess emotion recognition. Difficulty level was manipulated by utilizing 
pictures of facial expressions which vary in terms of the intensity in which they depict 
each emotion. According to previous studies, emotion processing deficits in alexithymia 
were only evident when task demands increased (Parket et al, 2005; Prkachin et al., 2009). 
Hence, it is hypothesized that individuals high in DIF and DDF would only be less 






One hundred and forty participants (70 male, 70 female) aged 18-26 years 
(females, M= 19.5, SD= 1.5, males, M= 21.5, SD=1.6) were recruited for this study. All 
participants were undergraduates from the National University of Singapore who took 
part in the study in fulfillment of course requirements for introductory-level psychology 
courses. All procedures were approved by Institutional Review Board (IRB) of the 
National University of Singapore, and prior informed consent was obtained. 
 
2.4.2 Measure- the Toronto Alexithymia Scale 
The 20 item Toronto Alexithymia Scale (TAS-20) was used to measure 
alexithymia (Taylor, Bagby, & Parker, 1992). Respondents utilized a 5-point Likert scale 
to indicate their agreement with each item, with responses ranging from 1 (Strongly 
Disagree) to 5 (Strongly Agree).  
The TAS-20 consists of three subscales: Difficulty Identifying Feelings (DIF; 
seven items), Difficulty Describing Feelings (DDF; five items) and an Externally 
Oriented style of Thinking (EOT; eight items). Examples of items from each subscale 
include: “I am often confused about what emotion I am feeling” (DIF); “It is difficult for 
me to find the right words for my feelings” (DDF); and “I prefer to analyze problems 
rather than just describe them” (EOT).  
The overall internal consistency of the TAS-20 within the current sample was 
good, and comparable to that of other samples (α = .83). Internal consistency of the DIF 
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and DDF subscales was satisfactory, DIF (α = .81); DDF (α = .73). Reliability of the 
EOT subscale was moderate, α =.60.  
 
2.4.3 Emotion Recognition – the Emotion Hexagon Test  
The Emotion Hexagon Test (Young, Perrett, Calder, Sprengelmeyer, & Ekman, 
2002) is a test of facial emotion recognition utilizing stimuli of graded difficulty. Pictures 
of emotional faces were derived from Ekman and Friesen’s Pictures of Facial Affect 
(1976), a well-validated series of photographs which have been used extensively in 
emotion recognition research. Ekman and Friesen’s original series of pictures provide 
relatively unambiguous examples of each of the six basic emotions- happiness, surprise, 
fear, sadness, disgust and anger. In order to create a more demanding test of facial 
emotion recognition, Ekman and Friesen’s original pictures were modified using 
computer manipulation techniques to generate stimuli of varying levels of difficulty. 
Each picture of an emotional face was morphed or blended with a picture depicting 
another emotion which it was most likely to be confused with, in accordance to Ekman 
and Friesen’s (1976) original norms. Pictures consisting of blends of the following pairs 
of emotions were created: happiness-surprise, surprise-fear, fear-sadness, sadness-disgust, 
disgust-anger and anger-happiness (see Figure 1).  
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Figure 1 Morphed emotional faces used in the Emotion Hexagon Test.  
From left to right, the columns show 90%, 70%, 50%, 30% and 10% morphs along each 
continuum. In each case, information from the prototype expression is blended in the 
proportions shown on the top of the Figure. From top to bottom, the continua shown in 
each row are: Happiness (H) to Surprise (U); Surprise (U) to Fear (F); Fear (F) to 
Sadness (S); Sadness (S) to Disgust (D); Disgust (D) to Anger (A); and Anger (A) to 




For each pair, three levels of intensity were generated: 90%, 70% and 50%. For 
example, a picture consisting of a fear-sadness blend at the 90% intensity would consist 
of a blended expression depicting 90% fear and 10% sadness. 
 
2.4.4 Procedure 
Participants were tested in groups of 8 to 20 at a time. Participants filled in the 
TAS-20 before completing a computerized version of the Emotion Hexagon Test. Each 
face was presented for 5 seconds, followed by a blank screen. Participants were then 
asked to decide which of the six emotions (happiness, sadness, surprise, disgust, anger 
and fear) best described the face shown by clicking on the appropriate response. The 
names of the six basic emotions were visible on the computer screen throughout the 
duration of the test, and the test was not timed; participants were allowed to take as long 
as they needed to make a response. Participants completed a practice block of 30 trials, 
followed by 5 test blocks of 30 trials each. The 30 images used in the test (Figure 1) were 
presented once in each block, in random order. Each face was repeated five times, once 
per block. Data from the practice block and stimuli at the 50% intensity level were not 
analyzed. Recognition scores were broken down by emotion and intensity level (70 and 
90%), resulting in a total score of 10 for each emotion at each intensity level (e.g., 
Happiness at 70% intensity), and a total score of 20 for each emotion. Participants were 
debriefed after the completion of the experiment. 
 
2.4.5 Design  
Data was analyzed using a repeated measures general linear model (GLM). An 
alpha level of .05 was set for all analyses. All interactions and main effects were tested 
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using the multivariate criterion of Wilk’s lambda (Λ). This study utilized two within-
subject independent variables, emotion (happiness, sadness, surprise, disgust, anger, 
fear); and intensity (70%, 90%); and two continuous between-subjects independent 
variables, scores on the Difficulty Identifying Feelings (DIF) and the Difficulty 
Describing Feelings (DDF) subscales of the TAS-20. The dependent variable was the 
score on the Emotion Hexagon Test.  
 
2.5 Results 
2.5.1 Descriptive statistics  
Table 1 presents descriptive statistics for TAS-20 scores by gender. Total TAS-20 scores 
ranged from 23 to 78 (M = 50.72; SD = 10.73). According to empirically derived cut-off 
scores, 23 participants (16.4%) were classified as alexithymic (TAS-20 ≥ 61) and 66 
participants (47.1%) were classified as being non-alexithymics (TAS-20 ≤ 51).  
 






TAS-20 50.57 (11.39) 50.87 (10.11) 
DIF 17.81 (5.32) 18.10 (5.51) 
DDF 14.09 (4.28) 13.99 (3.93) 
EOT 18.67 (4.47) 18.79 (3.90) 
 
Note: TAS-20 = Toronto Alexithymia Scale-20. DIF= Difficulty Identifying Feelings, 




An independent samples t-test indicated that mean alexithymia scores were significantly 
higher than the normative sample (M = 45.5; SD = 11.35); t (162) = -5.46, p < .05. Mean 
alexithymia scores in the current sample were otherwise comparable to other Asian 
samples from Taiwan (M = 52.0. SD = 10.41), t (238) = 1.22, p = .23; Japan (M = 53.2, 
SD = 12.1), t (252) = 2.33, p = .99; and South Korea (M = 51.2, SD = 8.56), t (206) = .48, 
p = .68 (Taylor et al., 2003).  
Correlations between the subscales of the TAS-20 are presented in Table 2.  
 
Table 2 Correlation between TAS-20 Subscales (n=140) 
 
  Subscale   DDF   EOT 
   
   DIF    .62*   .33* 
 
   DDF    -----   .29* 
 
* p < .01  
 
Table 3 presents descriptive statistics for emotion recognition scores for the Emotion 













  Happiness 9.50 (1.49) 9.88 (0.42) 19.39 (1.81) 
Surprise 8.44 (1.77) 8.90 (1.87) 17.38 (3.33) 
Fear 7.20 (2.50) 8.18 (2.31) 15.44 (4.51) 
Sadness 9.66 (0.76) 9.86 (0.52) 19.52 (1.08) 
Disgust 5.56 (3.28) 6.77 (3.74) 12.46 (6.77) 
Anger 8.11 (2.23) 9.00 (1.69) 17.11 (3.56) 
Overall 48.47 (6.07) 52.59 (5.63)  
 
Note: The maximum score for each emotion at each intensity level (e.g., Happy at 90%) 
is 10; and the maximum score for each emotion is 20. 
 
2.5.2 Analysis 
A repeated measures general linear model was performed with emotion 
(happiness, surprise, fear, sadness, disgust, anger) and intensity (70% and 90%) as 
categorical independent variables; and DIF and DDF entered as continuous covariates. 1 
Follow-up analyses were conducted on significant interactions by contrasting individual 
pairs of emotions. For significant two-way interactions involving Emotion by TAS-20 
subscale (e.g., the DIF by Emotion interaction), separate repeated measures general linear 
model analyses were performed with each pair of emotions (e.g., happy vs. sad), with 
                                                 
1 In order to explore possible gender effects, a separate analysis was conducted with 
gender entered as a between-subjects factor. As all main effects and interactions 
involving gender were non-significant (p > .1), this analysis will not be discussed further.  
Subsequent analyses were conducted without the inclusion of gender.  
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emotion as the independent variable; and DIF and DDF entered as continuous covariates. 
For the significant three-way interaction (e.g., DDF by Emotion by Intensity), separate 
repeated measures general linear models analyses were performed with each pair of 
emotion (e.g., happy vs. sad) at each intensity level, with emotion and intensity as 
categorical independent variables and DIF and DDF entered as continuous covariates.  
Faces at the 50% intensity level were analyzed separately as there were two 
possible answers for each face. For example, for a face consisting of equal levels of anger 
and happiness (i.e., 50% anger and 50% happiness), either Anger or Happiness would be 
scored as a correct response. Multivariate analysis of Variance was performed, with DDF 
and DIF as continuous covariates and scores on each face type (Anger-Happiness; 
Disgust-Anger; Fear-Sad; Happy-Surprise; Sad-Disgust; Surprise-Fear) as dependent 
variables. 
Significant results involving DDF will be discussed first, followed by significant 
results involving DIF. After which, results involving faces at the 50% intensity will be 
discussed. For each subscale (DIF; DDF), significant three-way interactions will be 
discussed first, following by significant two-way interactions and main effects. 
 
2.5.3 The relationship between DDF, Intensity and Emotion  
Significant three-way interactions. A significant three-way interaction between intensity, 
emotion and DDF was found, Λ = .92, F (5, 133) = 2.45, p = .036, η2partial = .86. Follow-
up analyses were conducted on each pair of emotions (e.g., angry vs. happy, sad vs. 
disgust etc.). The three-way DDF by Emotion by Intensity interaction was significant 
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when Happy and Surprise were contrasted, Λ = .94, F (1, 137) = 9.27, p = .003, η2partial 
= .06 (see Figure 2). 
 
Figure 2. The relationship between Difficulty Describing Feelings and the recognition of 
Happy and Surprised faces at 70% and 90%. The high DDF group represents the top 
tertile of DDF scores (DDF >16) and the low DDF group represents the bottom tertile 
(DDF < 12).  
 
 
The relationship between emotional intensity of faces and recognition accuracy 
was dependent on DDF for Surprise, but not for Happy faces. 
 
The three-way DDF by Emotion by Intensity interaction was significant when 




 Figure 3.  The relationship between Difficulty Describing Feelings and recognition of 
Happy and Fear faces at 70% and 90%. The high DDF group represents the top tertile of 
DDF scores (DDF >16) and the low DDF group represents the bottom tertile (DDF < 12). 
 
The relationship between recognition accuracy and DDF varied according to 
emotion. DDF was related to better recognition of Happy faces, but poorer recognition of 
Fearful faces. 
The three-way DDF by Emotion by Intensity interaction was significant when 
Surprise and Anger were contrasted, Λ = .96, F (1, 137) = 6.11, p = .02, η2partial = .04 




 Figure 4 The relationship between Difficulty Describing Feelings and recognition of 
Surprised and Angry faces at 70% and 90%. The high DDF group represents the top 
tertile of DDF scores (DDF >16) and the low DDF group represents the bottom tertile 
(DDF < 12). 
 
 The relationship between emotional intensity of faces and recognition 
accuracy was dependent on DDF for Surprise but not Angry faces.  
 
2.5.4 The relationship between DIF and Emotion  
Significant 3 way interactions. No significant three-way interactions were found. 
 Significant 2 way interactions. A significant two-way interaction between 
emotion and DIF was found, Λ = .88, F (5, 133) = 3.76, p = .003, η2partial  = .12. Follow-
up analyses were conducted on each pair of emotions (e.g., angry vs. happy, sad vs. 
disgust etc.).  
The two-way DIF by emotion interaction was significant when Anger and Fear 






Figure 5 The relationship between Difficulty Identifying Feelings and recognition of 
Angry and Fear faces. The high DIF group represents the top tertile of DIF scores (DIF > 
21) and the low DIF group represents the bottom tertile (DDF < 16). 
 
The low DIF group was significantly more accurate at recognizing Angry faces 
than the high DIF group. There was no significant difference between groups for the 
recognition of Fear faces. In addition, the low DIF group was significantly more accurate 
at identifying Angry faces than Fear faces.   
The two-way DIF by interaction was significant when Anger and Sadness were 






Figure 6 The relationship between Difficulty Identifying Feelings and recognition of 
Anger and Sadness. The high DIF group represents the top tertile of DIF scores (DIF > 
21) and the low DIF group represents the bottom tertile (DDF < 16). 
 
The low DIF group was significantly better at identifying Angry faces than the 
high DIF group. There was no significant difference between groups for the recognition 
of Sad faces. Both groups were significantly more accurate at identifying Sad as opposed 
to Angry faces.  
The two-way DIF by interaction was significant when Anger and Surprise were 






Figure 7 The relationship between Difficulty Identifying Feelings and recognition of 
Anger and Surprise. The high DIF group represents the top tertile of DIF scores (DIF > 
21) and the low DIF group represents the bottom tertile (DDF < 16). 
 
 The low DIF group was significantly better at recognizing Angry faces than the 
high DIF group, whereas the high DIF group was significantly better at recognizing 
Surprise faces compared to the low DIF group. In addition, for the low DIF group, Angry 
faces were better recognized compared to Surprise faces.  
The two-way DIF by interaction was significant when Disgust and Fear were 






Figure 8 The relationship between Difficulty Identifying Feelings and recognition of 
Disgust and Fear. The high DIF group represents the top tertile of DIF scores (DIF > 21) 
and the low DIF group represents the bottom tertile (DDF < 16). 
 
 For both groups, Fear faces were better recognized than Disgust faces. The low 
DIF group was significantly better at recognizing Disgust faces than the high DIF group. 
There were no significant differences between the high and low DIF groups for the 
recognition of Fear faces. 
The two-way DIF by interaction was significant when Disgust and Sadness were 






Figure 9 The relationship between Difficulty Identifying Feelings and recognition of 
Disgust and Sadness. The high DIF group represents the top tertile of DIF scores (DIF > 
21) and the low DIF group represents the bottom tertile (DDF < 16). 
 
 The low DIF group was significantly better at recognizing Disgust faces than the 
high DIF group. There was no significant difference between groups in the recognition of 
Sad faces. In addition, for both the high and low DIF groups, recognition for Disgust 
faces was better than that of Sad faces. 
The two-way DIF by interaction was significant when Disgust and Surprise were 






Figure 10 The relationship between Difficulty Identifying Feelings and recognition of 
Disgust and Surprise. The high DIF group represents the top tertile of DIF scores (DIF > 
21) and the low DIF group represents the bottom tertile (DDF < 16). 
 
 The low DIF group was significantly better at recognizing Disgust faces than the 
high DIF group. There was no significant difference between groups for the recognition 
of Surprised faces. Both high and low DIF groups were significantly better at recognizing 
Surprised faces as compared to Disgust faces.  
The two-way DIF by interaction was significant when Happy and Sad were 






Figure 11 The relationship between Difficulty Identifying Feelings and recognition of 
Happy and Sad faces. The high DIF group represents the top tertile of DIF scores (DIF > 
21) and the low DIF group represents the bottom tertile (DDF < 16). 
 
There were no significant differences between groups for Happy or Sad faces. 
However, for Happy faces, as DIF increased, recognition scores increased. Conversely, 
for Sad faces, as DIF increased, recognition scores increased.  
The two-way DIF by interaction was significant when Happy and Surprse were 






Figure 12 The relationship between Difficulty Identifying Feelings and recognition of 
Happy and Surprise. The high DIF group represents the top tertile of DIF scores (DIF > 
21) and the low DIF group represents the bottom tertile (DDF < 16). 
 
 The high DIF group was significantly better at recognizing Surprise faces than the 
low DIF group. There were no significant differences between groups in recognition 
accuracy for Happy faces.  
 
2.5.5 Recognition of Faces at the 50% Intensity level 
 No significant main effects or interactions were found (all ps > .05).  
 
2.6 Interim Discussion 
The purpose of the current study was to provide further support for emotion 
recognition deficits associated with alexithymia. More specifically, this study aimed to 
investigate the relationship between affective components of alexithymia, namely 
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Difficulty Identifying Feelings (DIF) and Difficulty Describing Feelings (DDF), and 
facial emotion recognition as assessed by the Emotion Hexagon Test. An additional aim 
of the study was to determine whether DIF and DDF were related to the intensity of the 
facial emotion to be recognized.  
It was hypothesized that both subscales of the TAS-20 would have different 
predictive abilities, with DIF related to poorer emotion recognition and DDF related to 
better emotion recognition. Findings from the current study support this hypothesis,  
indicating that DDF was positively associated with recognition of Happy and Surprised 
faces at the 90% intensity. In contrast, DIF was negatively associated with the 
recognition of Angry and Disgust faces.  
Findings from the current study indicate that DDF was related to better 
recognition of  Happy and Surprised faces at a high intensity level. Most previous studies 
investigating emotion recognition deficits in alexithymia have examined the relationship 
between emotion recognition and alexithymia using the total TAS-20 scores instead of 
using of the different subscales of the TAS-20. Several studies examining the relationship 
between the TAS-20 subscales and emotional processing have found positive 
relationships between the DDF subscale and accuracy in terms of emotion interpretation 
(Berebaum & Prince, 1994; Berenbaum et al., 1998). Although stimuli and task demands 
in the previous studies differ from that of the current study, it is plausible that individuals 
high in DDF may compensate for their difficulties in describing feelings via better 
identification of emotion in others. Further investigation is required to clarify the 
relationship between DDF and emotional processing. 
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Results from the current study also indicate that individuals who experience 
difficulties in identifying their feelings are also poorer at recognizing Angry and Disgust 
faces. These findings are generally in line with previous results which have indicated that 
alexithymia is negatively associated with poorer recognition of emotional faces in general.  
According to the theory that alexithymia is related to deficits in the efficiency of 
emotion processing, I hypothesized that alexithymics should only display difficulties in 
emotion recognition when facial emotional expressions become more subtle (i.e., less 
prototypical). Hence, it was hypothesized that DIF would be related to poorer recognition 
at the 70% intensity level. Results indicated that DIF was related to poorer recognition of 
Anger and Disgust across both intensity levels. Faces used to test emotion recognition in 
the current study depicted blends of two emotional expressions which were most likely to 
be confused with one another. Therefore, as compared to stimuli used in other studies, the 
faces used in the current study were substantially more difficult to recognize possibly 
accounting for the lack of significant effects with regards to intensity.  
 
2.6.1 Implications 
Results from the current study indicate that the DIF and DDF subscales of the 
TAS-20 are differentially related to facial emotion recognition ability, with DDF being 
related to better recognition of Surprise and Happiness while DIF was related to poorer 
recognition of Anger and Disgust. The results of the study indicate discriminative 
predictive ability of the two sub-scales of the TAS-20, suggesting that the summation of 
the subscales of the TAS-20 into a total score may not be advisable. Findings also 
provide support for the view that the subscales of the TAS measure conceptually distinct 
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aspects of alexithymia which may be independent to one another and differentially 
related to emotion processing abilities. Future studies should analyze the subscales of the 
TAS-20 separately instead of combining the subscales into a total score.  
 
2.6.2 Limitations and Directions for Future Research 
Criticisms of emotion recognition studies often center on the fact that stimuli used 
to assess facial recognition are often very artificial, and are neither typical nor 
representative of the way individuals express emotions in real-life situations. For example, 
it has been suggested that faces depicting emotions at high intensity levels only are not 
representative of the facial expressions encountered in normal social interaction, which 
may be more subdued and ambiguous. Furthermore, facial expressions often do not only 
reflect one pure emotion, but instead may consist of a combination of several emotions in 
which an individual may be experiencing. For example, an individual reacting to a 
pleasant surprise may reflect facial expressions that are a combination of happiness and 
surprise, rather than features congruent with surprise only. Thus, the current study aimed 
to generalize past findings that alexithymia is related to poorer recognition of facial 
expressions by utilizing a series of faces which reflected varying difficulty levels and 
blends of emotions to assess recognition.   
In this study, only two levels of intensity of emotional expression were tested; 
faces used to assess recognition were all of either at the 70% or 90% intensity level. As 
the intensity level of the faces used in the present study were still fairly high, there is the 
possibility that individual differences in emotion recognition accuracy would only 
emerge at lower intensity levels, as faces become more difficult to recognize. 
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Furthermore, facial expressions encountered in real-life situations are often more subtle 
and of a much lower intensity level than the stimuli used in the present study. Hence, the 
second study aimed to address this issue by incorporating stimuli of a greater range of 
intensity (e.g., of lower intensity levels). Lastly, the current study utilized only static 
pictures of faces to assess facial emotion recognition. Facial expressions encountered in 
everyday situations are probably more fleeting, and involve changes from one emotion to 
another, for example, changes from a neutral expression to an emotional one. The second 
study also incorporated the use of dynamic expressions of emotion in order to improve 





Study 2: Alexithymia and Facial Responses to Facial 
Expressions of Emotion 
 
3.1 Introduction 
Facial expressions of emotion play an important role in nonverbal communication, 
aiding in the coordination of social interaction and interpersonal relationships (Keltner et 
al., 2003). According to the social-functional account of emotion, facial displays of 
emotion shape social interaction by conveying information about the sender, eliciting 
emotional reactions in others and motivating social behaviour in interaction partners 
(Keltner & Kring, 1998). Firstly, facial displays of emotion convey crucial information 
about the sender’s emotional state (Ekman, 1993), social intentions (Fridlund, 1992) and 
psychological well-being (Keltner & Bonnano, 1997). Individuals who display attenuated 
facial displays of emotion may not effectively communicate important information to 
their interaction partners, impairing the formation and maintenance of interpersonal 
relationships (Keltner & Kring, 1998).  
Secondly, displays of facial emotion often elicit corresponding emotions and 
positive social behaviour in others such as helping and comforting the individual in need 
(Keltner et al., 2003). For example, individuals displaying emotional distress evoke 
feelings of sympathy and concern (Batson & Shaw, 1991; Eisenberg et al., 1989) as well 
as helping behaviour (Lewis & Michaelson, 1983) in others. Individuals who are less 
facially expressive, in particular, in terms of expressing facial emotions related to distress, 
may be less likely to receive comfort or help from others as they may be less effective in 
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communicating their distress to others. Lastly, facial expressions of emotion reward or 
reinforce the social behaviour of others during reciprocal interactions (Zech, Rime, & 
Nils, 2004). Recent studies have suggested that individuals who express more positive 
emotions may elicit more positive social behaviour in others, leading to more fulfilling 
interpersonal interactions (Keltner et al., 2003). More expressive individuals are also 
more likely to be perceived more positively, be better liked, and report higher levels of 
global life satisfaction (Harker & Keltner, 2001; Manstead, 1991). Conversely, less 
expressive individuals evoke less responsive social behavior in their conversation 
partners, who experience the conversation as being less fulfilling (Thorne, 1987).   
 
3.1.1 Facial Responses to Facial Expressions of Emotion  
One particularly salient aspect of emotion expression is that of an individual’s 
facial responses to the facial expressions of others. People automatically match the facial 
expression of others, smiling in response to seeing a happy expression, or scowling in 
response to an angry face (e.g., Dimberg, 1982; Lundqvist, 1995; McHugo, Lanzetta, 
Sullivan, Masters, & Englis, 1986). The term “facial mimicry” has been used by some 
researchers to describe the process whereby merely observing an individual’s facial 
expressions of emotion elicits congruent facial muscle activity and corresponding facial 
expressions in the observer.  However, other researchers (e.g., Moody, McIntosh, Mann, 
& Weisser, 2007) have argued that the term “mimicry” assumes that such reactions 
involve reflexive, non-emotional matching of observed expressions. Recent findings have 
indicated that facial responses to facial expressions of emotions are the result of 
emotional processes rather than nonaffective motor responses (Moody et al., 2007). 
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Hence, the term “rapid facial reactions” (RFRs) to emotional faces is a more accurate 
term, and will be used instead of the term “facial mimicry”. 
 Automatic RFRs in response to viewing facial displays of emotion have been 
measured using electromyography (EMG), the measurement of facial muscle movement 
corresponding to facial expressions of emotion using surface electrodes. EMG activity is 
often measured at the corrugator supercili and zygomaticus major muscle areas, facial 
muscle regions associated with knitting the brows in a frown, and raising the cheek into a 
smile respectively. The rationale for using facial EMG to measure RFRs is based the 
premise that specific facial muscle movements associated with RFRs may be too subtle to 
be visibly observed (Dimberg & Öhman, 1996; Knapp & Hall, 2006). 
An extensive body of research has indicated that observing facial displays of 
emotions elicits facial muscle activity corresponding to the viewed facial expressions of 
emotion. For example, numerous studies have indicated that viewing photographs of 
angry faces induces greater corrugator supercili muscle activity (frowning); whereas 
viewing pictures depicting happy facial expression induces greater zygomaticus major 
muscle activity (smiling) in the observer (e.g., Dimberg, 1982, 1988; Dimberg & 
Lundqvist, 1988; Hess, Philippot, & Blairy, 1998; Lishner, Cooter, & Zald, 2008). 
Spontaneous, rapid facial responses to emotional faces have also been observed in 
response to dynamic expressions of emotion depicted by avatars (Weyers, Hühlberger, 
Hefele, & Pauli, 2006) and human faces (Sato, Fujimura, & Suzuki, 2008), face to face 
interaction (McIntosh, 2006) and in response to weaker levels of emotional expressions 
(Hess & Blairy, 2001) as well. In addition, although most studies have focused on 
examining facial responses to happiness and anger only, RFRs have also been observed 
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for other emotions such as sadness, fear, surprise and disgust (Hess & Blairy, 2001; 
Magnée, Stekelenburg, Kemner & de Gelder, 2007; Vrana & Gross, 2004).  
Findings have also indicated that RFRs occur rapidly, within 500 milliseconds 
upon exposure of the emotional face (Dimberg & Thunberg, 1998); and are spontaneous 
and automatic, occurring even outside conscious awareness of the specific emotion 
viewed (Dimberg, Thunberg, & Elmehed, 2000; Sonnby-Borgström, Jönsson, & 
Svensson, 2003). Imitative responses similar to RFRs have also been found in human 
neonates (Meltzoff & Moore, 1977) and primates such as orang-utans (Ross, Menzler, & 
Zimmerman, 2008), suggesting that RFRs may constitute a biologically prepared ability 
to communicate emotions (Tomkins, 1962). The biological basis of imitative functions 
such as RFRs is supported by the discovery of mirror neurons, neural mechanisms which 
activate in response to both performing an action, and seeing an action being performed 
by another individual (Rizzolatti & Craighero, 2004).  
 RFRs are purported to play a crucial role in social and emotional processes 
(Hatfield, Cacioppo, & Rapson, 1993; McIntosh, 1996).  In particular, the adoption of 
congruent facial expressions, body postures and mannerisms of another individual aids 
the coordination of social interactions, leading to increased rapport (Rogers, 1957; 
Scheflen, 1964), attraction towards the interaction partner (Cappella, 1993); and liking of 
the person who imitates (Bernieri, 1988; Chartrand & Bargh, 1999). In addition, 
nonverbal imitation is associated with prosocial behaviour such as helping and generosity 
(van Baaren, Holland, Kawakami, & van Knippenberg, 2004). From an evolutionary 
perspective, RFRs may have adaptive value, serving the functions of facilitating 
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communication, cultivating relationships, and acting as “social glue” that binds groups 
together (Lakin, Jefferis, Cheng, & Chartrand, 2003). 
 It has been proposed that RFRs lead to increased rapport by making interaction 
partners seem more similar to one another (Gump & Kulik, 1997), facilitating the 
understanding of another person’s state of mind (Décety & Chaminde, 2003; Iacoboni, 
2005). Specifically, RFRs are theorized to be a reflexive, unconscious process involving 
emotion contagion, the process whereby viewing an emotional face evokes a similar 
emotional reaction in the perceiver (Hess et al., 1999). According to the facial feedback 
hypothesis (Hoffmann, 1984), the perception of an emotional facial expression elicits 
similar facial responses in the viewer (RFRs), which leads to afferent feedback from the 
facial musculature to the viewer. Feedback from facial muscles then leads to emotional 
contagion, the experience of the same emotion as the one viewed (Hatfield et al., 1994). 
Emotion contagion, in turn, facilitates emotion recognition by providing proprioceptive 
cues to the viewer via facial feedback received during the process of imitation (Hoffmann, 
1984).  
 Several studies have investigated the role of RFRs in the recognition of facial 
emotion by measuring emotion recognition accuracy when participants were prevented 
from expressing RFRs (Niedenthal, Brauer, Halberstadt, Innes-Ker, 2001; Oberman, 
Winkielman, & Ramachandran, 2007; Stel & Knippenberg, 2008). Findings generally 
indicate that accuracy (Oberman et al., 2007) and speed (Niedenthal et al., 2001; Stel & 
Knippenberg, 2008) of facial emotion recognition decreases when participants are 
prevented from exhibiting RFRs (e.g., by placing a skin plaster on their faces), providing 
evidence for the role of RFRs in the decoding of facial emotion.  
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 In addition, RFRs are hypothesized to represent an early, automatic component of 
empathy (Basch, 1983), aiding the development of social coordination and perspective 
taking by facilitating the ability to understand the emotions of others (Hess et al., 1999). 
Recent research has validated the association between RFRs and emotional empathy. In 
these studies, individuals high in self-reported emotional empathy exhibited greater RFRs 
to emotional faces (Dimberg, Andreasson, & Thunberg, 2005; Sonnby-Börgstrom, 2002; 
Sonnby-Börgstrom et al., 2003). Conversely, individuals low in self-reported 
dispositional empathy did not exhibit RFRs to emotional faces. Low empathy participants 
displayed counter empathic responses instead, exhibiting greater zygomaticus activation 
(related to smiling) in response to angry faces (Sonnby-Börgstrom et al., 2003).  
As RFRs play an important role in interpersonal functioning and are related to 
various social processes, deficits in RFRs may be implicated in disorders involving 
difficulties in emotion processing and interpersonal relationships. For example, dysphoric 
undergraduates expressing depressive symptomatology did not exhibit congruent RFRs to 
happy faces, displaying greater corrugator activation instead (Sloan, Bradley, Dimoulas, 
& Lang, 2002). Similarly, boys diagnosed with disruptive behaviour displayed attenuated 
RFRs to angry faces (de Wied, van Boxtel, Zaalberg, Goudena, & Mattys, 2006). Several 
studies have investigated the role of RFRs to emotional faces in individuals with autism 
spectrum disorder (ASD). Findings indicate that undiagnosed undergraduate women with 
autistic traits (Hermans, Wingen, Bos, Putman & Honk, 2009); as well as children (Beall, 
Moody, McIntosh, Hepburn, Reed, 2008) and adults (McIntosh, Reichmann-Decker, 
Winkielman, & Wilbarger, 2006) diagnosed with ASD demonstrate attenuated RFRs to 
emotional faces.  
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Deficits in RFRs have been implicated as being a core problem underlying 
interpersonal difficulties in autism (Moody & McIntosh, 2006). Attenuated RFRs and 
primitive matching responses are associated with impaired social and emotional 
functioning and communicative abilities characteristic of individuals with autism 
(Hepburn & Stone, 2006; Rogers 1999). According to Beall and colleagues (2008), 
inappropriate facial responses may result in indifferent social responses from others and 
atypical social interaction, adversely affecting the social development on children with 
autism.  In addition, impairments in RFRs may contribute towards deficits in theory of 
mind, the ability to attribute mental states and intentions to oneself and others. According 
to the simulation theory, individuals come to understand others by using their own minds 
to simulate mental processes operating in the other individual (Gallese & Goldman, 
1998). The process of simulation allows the individual to take the perspective of the other 
person, facilitating the understanding of the other’s mental state (Semin & Cacioppo, 
2008; Winkielman, Niedenthal, & Oberman, 2008). It is theorized that impairments in 
theory of mind, the ability to attribute mental states to oneself and others, are due to such 
deficits in simulation (Carruthers & Smith, 1996). According to Stel and colleagues 
(2008), when normal individuals simulate the emotional expressions of others and 
express RFRs, the process of perspective taking is facilitated. Impairments in RFRs may 
thus influence the ability to take the perspective of others, contributing towards theory of 






3.1.2 Alexithymia and Rapid Facial Reactions to Facial expressions  
In addition to deficits in facial emotion recognition, alexithymia has also been 
associated with deficits in nonverbal emotion expression (Bagby & Taylor, 1997). 
However, although several studies have investigated nonverbal responses to emotions in 
alexithymics, the relationship between alexithymia and RFRs to emotional faces 
specifically has yet to be explored. Alexithymia may be related to deficits in RFRs for 
several reasons. Firstly, alexithymia is related to general impairments in emotional 
processing, including deficits in emotion recognition and difficulties in interpersonal 
relationships (Spitzer, Siebel-Jürges, Barnow, Grabe, & Freyberger, 2005).  As RFRs 
play an important role in facilitating emotion recognition and social interaction, deficits 
in RFRs may underlie interpersonal difficulties and impairments in emotion recognition 
in individuals with alexithymia. Secondly, common characteristics underlying both 
alexithymia and autism may be related to impairments in RFRs. For example, 
impairments in RFRs have been hypothesized to underlie theory of mind deficits in 
individuals with autism. Recent research indicated that alexithymics also exhibit theory 
of mind deficits, displaying impairments in the ability to mentalize and take the 
perspective of others (Moriguchi et al., 2006). Furthermore, alexithymia has been 
associated with low dispositional empathy (Guttman & Laporte, 2002; Moriguchi et al., 
2007) and autistic traits (Szatmari, Georgiades, Duku, Zwaigenbaum, Goldberg, & 
Bennett, 2008). The components of alexithymia (e.g., low empathy) consistent with these 
traits may contribute towards deficits in RFRs to emotional faces. Lastly, alexithymics 
exhibit deficits in spontaneous displays of facial expressions of emotion during social 
interaction and in response to emotional stimuli (e.g: McDonald & Prkachin, 1990). 
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Primary deficits in RFRs may underlie impairments in nonverbal expressions of emotions 
associated with alexithymia.  
 
3.1.3 Alexithymia and nonverbal expressivity   
Clinical observations of alexithymic individuals have suggested that alexithymia 
involves deficits in the nonverbal expressions of emotion. Early clinical reports have 
indicated that alexithymic patients often exhibit a paucity of observable signs of affect 
(Nemiah & Sifneos, 1970). For example, alexithymics have been characterized as being 
“stiff and wooden” in posture, using few gestures and maintaining a “near expressionless 
face” devoid of emotion during clinical interviews and observations (Nemiah, Freyberger, 
& Sifneos, 1975; pp.433). Expert judges asked to describe the prototypical characteristics 
of a typical alexithymic have also indicated that “being facially and/or gesturally 
expressive” is uncharacteristic of alexithymics (Haviland & Reise, 1996).  
Despite numerous clinical accounts of reduced nonverbal expressivity in 
alexithymics, relatively few studies have empirically verified the association between 
alexithymia and deficits in nonverbal expression of facial emotion. Furthermore, findings 
from these studies have yielded somewhat incongruent results. Previous researchers have 
used a variety of methods to measure facial emotions, such as observational ratings of 
facial emotion (Luminet, Rimé, Bagby, & Taylor, 2004; McDonald & Prkachin, 1990; 
Troisi et al., 1996; Wagner & Lee, 2007), ratings of emotional expressiveness 
(Ogrodniczuk, Piper, & Joyce, 2008) measuring facial muscle activity using 
electromyography (Roedema & Simons, 1999; Näätänen, Ryynänen, & Keltikangas-
Järvinen, 1999) and the coding of facial muscle movement using the Facial Action 
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Coding System (Rasting, Brosig, & Beutel, 2005). Hence, disparate findings may be due 
to methodological differences in the measurement and elicitation of facial emotion. 
 Most studies investigating the relationship between alexithymia and nonverbal 
expressivity have used observers to rate the degree of nonverbal emotion exhibited by 
individuals during interviews and therapy sessions (Troisi et al., 1996; Ogrodniczuk et al., 
2008), while talking about emotional events (Wagner & Lee, 2007) and while viewing 
stimuli used to elicit emotion (McDonald & Prkachin, 1990; Luminet et al., 2004). For 
example, in a recent study, emotional expressiveness was assessed by sociometric ratings 
in a study of psychiatric outpatients undergoing group therapy (Ogrodniczuk et al., 2008). 
Patients were asked to rate the amount of positive and negative emotions expressed by 
each group member during therapy sessions on a six point scale. Results indicated that 
alexithymia was inversely related to the expression of positive emotions. In particular, 
higher scores on the DDF and EOT subscales of the TAS-20 were associated with less 
expression of positive emotions by patients.  
 Alexithymia has also been associated with deficits in nonverbal expressions of 
emotion in individuals free from psychiatric or medical conditions. In a study by Troisi 
and colleagues (1996), participants were videotaped while they were interviewed by a 
psychiatrist. Nonverbal behaviour such as facial expression and body posture was scored 
by independent coders, with the following behavioral categories indicative of nonverbal 
inexpressivity: exhibiting a lack of facial expressivity, emotional indifference and 
postural rigidity. Results indicated that there was a significant positive correlation 
between alexithymia and nonverbal inexpressiveness. In particular, the TAS subscale of 
Difficulty Identifying Feelings (DIF) was related to poorer nonverbal expressivity. A 
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recent study by Wagner and Lee (2007) employed a similar method of eliciting facial 
emotion. In this study, the facial expressions of female undergraduates were coded while 
they talked about positive or negative emotional events. The TAS-20 subscale, DIF was 
negatively correlated with the expression of negative facial emotions during the negative 
event, and positive facial emotions during the positive event.  
 Besides utilizing naturalistic settings such as interviews to provoke emotional 
expressions, other studies have used standardized stimuli to elicit facial emotions as well. 
For example, in a study by McDonald and Prkachin (1990), emotionally arousing slides 
depicting positive and negative scenes were used to elicit spontaneous facial expressions. 
Judges then rated each participant on the intensity of facial emotion expressed, and 
determined whether the emotion expressed was positive or negative. Results indicated 
that judges scored only slightly above chance level when asked to determine the valence 
of facial emotion expressed by alexithymics in the negative film condition. Alexithymics’ 
expressions of negative emotion to negative slides were also rated as being less intense as 
compared to nonalexithymics. However, there were no significant differences between 
alexithymics and nonalexithymics in the ability to imitate posed facial expressions of 
emotion, suggesting that alexithymia seems to be associated with deficits in spontaneous 
nonverbal expressions of emotion only.  
 However, a study by Luminet and colleagues (2005), found no association 
between alexithymia and observer-rated facial expressiveness during a film-viewing task 
used to induce sadness. In contrast to previous studies which used the TAS to measure 
alexithymia, this study utilized a translated version of the Bermond-Vorst Alexithymia 
Questionnaire (BVAQ; Vorst & Bermond, 2001) instead. Hence, such disparate findings 
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may be partially attributable to the different measures of alexithymia used between the 
studies.  
Besides using observers to evaluate facial expressiveness, other studies have 
employed more standardized methods of assessing facial emotion. For example, a study 
by Rasting and colleagues (2005) utilized the Facial Action Coding System (FACS; 
Ekman & Friesen, 1978) to analyze the facial expressions of patients with psychosomatic 
disorders while they interacted with their therapists. FACS allows researchers to 
objectively categorize a face as showing a particular emotion based on the presence of 
specific action units, which consist of the contraction or relaxation of one or more facial 
muscles. Results indicated that patients who were highly alexithymic were less facially 
expressive, displaying less aggressive affect towards their therapist. In addition, the 
predominant emotion exhibited by therapists interacting with alexithymic patients was 
that of contempt, suggesting that alexithymics may evoke negative reactions to others. 
 Another method used to measure facial emotion which relies on the measurement 
of facial muscles instead of observational judgments is that of facial electromyography 
(EMG). The use of facial EMG affords several advantages over observational approaches 
which rely on judges to rate facial responses. Firstly, facial EMG eliminates the need to 
rely on subjective observational judgments made by human raters. Secondly, EMG 
signals can be detected and quantified more sensitively, reliably and at a quicker rate than 
analyses of overt behaviour (Tassinary et al., 2007). Lastly, EMG can measure fast or 
low-level changes in muscle activity which may not be visibly perceptible by observers 
(Cacioppo, Petty, Losch, & Kim, 1986).  
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 Despite the advantages associated with the use of facial EMG, few studies have 
used this method to measure facial emotion in alexithymics. In a study by Näätänen and 
colleagues (1999), participants performed a handgrip task used to induce physiological 
arousal while EMG responses at the corrugator supercili muscle region and self-reported 
perceived unpleasantness and stress were measured. Results indicated men who were 
highly alexithymic tended to overestimate their self-perceived unpleasantness in relation 
to EMG responses at the corrugator supercili area during the recovery period after the 
stressor. This finding suggests that highly alexithymic individuals tend to experience 
prolonged unpleasant emotional states after encountering stressful situations; and such 
unpleasant emotional states are not accompanied by concordant expressions of negative 
facial emotion.  
 In addition to exhibiting attenuated corrugator responses to physiological stressors, 
alexithymics have also demonstrated low corrugator reactivity to negatively-valenced 
emotion-provoking slides (Baba, Suguru, Rie, & Naoto; 2003) and a failure to 
differentiate negative and neutral affective imagery in terms of corrugator EMG 
responses (Peasley-Miklus, 2002). However, in contrast to these findings, a study by 
Roedema and Simons (1999) showed that alexithymics and controls exhibited similar 
corrugator responses to negative slides and zygomaticus responses to positive slides. 
Hence, although the majority of studies reviewed indicate that alexithymics demonstrate 
deficits in the expression of facial emotion; two studies did not find a significant 
association between alexithymia and expressions of facial emotion (Luminet et al., 2005; 
Roedema & Simons, 1999). Further research is thus needed to clarify the relationship 
between alexithymia and nonverbal expressions of emotion.  
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3.1.4 Alexithymia and interpersonal difficulties- implications of nonverbal 
inexpressiveness 
Various studies have indicated that alexithymia is associated with interpersonal 
difficulties; and impaired nonverbal expression of emotion has been hypothesized to 
account for the relationship between alexithymia and interpersonal relationship 
difficulties (Spitzer et al., 2005). The association between alexithymia and interpersonal 
difficulties stem from both clinical observations of alexithymics (e.g., Sifneos, 1996) and 
studies utilizing self-reports to measure interpersonal problems (e.g., Vanheule, Desmet, 
Meganck, & Bogaerts, 2007). Clinical observations of alexithymic individuals have 
indicated that they tend to approach others in a cold, detached manner (Nemiah & 
Sifneos, 1970), are socially avoidant, and are prone to having chaotic interpersonal 
relationships (Sifneos, 1996). Various studies utilizing self-report measures of 
interpersonal problems have supported these initial observations (Spitzer et al., 2005; 
Vanheule et al., 2007). For example, alexithymia is significantly related to self-reported 
interpersonal indifference (Vanheule, Meganck, & Bogaerts, 2006), and having a cold 
and socially avoidant interpersonal style (Spitzer et al., 2005; Vanheule et al., 2007).  
In addition to social avoidance, alexithymia is also associated with social isolation 
and poorer satisfaction with existing interpersonal relationships. For example, findings 
from two large population-based surveys indicate that alexithymics are more likely to be 
single and socially isolated (Kauhanen et al., 1993; Kokkonen et al., 2001). Alexithymics 
are also more likely to have poorer social support networks (Mallinckrodt & Wei, 2005), 
and to report lower levels of perceived social support (Lumley et al., 1996) than non-
alexithymics. Alexithymics in intimate relationships are also more likely to report poorer 
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relationship satisfaction (Humphreys et al., 2009), and difficulty connecting with others 
on an intimate level (Mallinckrodt & Wei, 2005).  
Difficulties in forming and maintaining interpersonal relationships have 
implications on the alexithymic’s ability to engage effectively in the therapeutic process. 
Findings have indicated that alexithymics form poor attachments to their therapists 
(Mallinckrodt, King, & Coble, 1998), and are difficult to engage with in a therapeutic 
relationship (Krystal, 1979; Warnes, 1986). As the quality of the therapeutic relationship 
is often predictive of therapeutic outcome (Roth & Fonagy, 2004), it is not surprising that 
alexithymic patients often respond poorly to psychotherapy (Sifneos, 1975), exhibiting 
poorer outcomes after psychotherapy (De Groot, Rodin, & Olmsted, 1995; Grabe et al., 
2008; Honkalampi et al., 2007; Ogrodniczuk, Piper, & Joyce, 2004, Porcelli et al., 2003). 
As it is estimated that approximately 25 per cent of individuals undergoing 
psychotherapy meet the criteria for alexithymia (Grabe et al., 2008), a greater 
understanding of interpersonal relationship difficulties associated with alexithymics is 
necessary to improve the efficacy of psychotherapeutic outcome in patients with 
alexithymia.  
 Several studies have indicated that alexithymics elicit negative reactions from 
their therapists, (Rasting et al., 2005) and such negative reactions may contribute to 
poorer therapeutic outcomes (Ogrodniczuk et al., 2005; Ogrodniczuk et al., 2008). For 
example, a study analyzing facial reactions of therapists during psychotherapy sessions 
indicated that therapists tended to exhibit facial expressions of contempt while engaging 
with alexithymic patients (Rasting et al., 2005). In addition, a study by Ogrodniczuk and 
colleagues (2005) indicated that therapists’ negative reactions towards their patients 
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mediated the impact of alexithymia on poorer outcomes in group therapy. One potential 
mechanism underlying negative therapist reactions to alexithymic patients is that of the 
alexithymic’s impaired ability to express emotion. A recent study indicated that lower 
levels of expressed positive emotion mediated the relationship between alexithymia and 
negative therapist reactions to the patient (Ogrodniczuk et al., 2008), providing support 
for the hypothesis that poorer ability to express emotion in alexithymics can evoke 
negative responses from other individuals.  
 Impairments in nonverbal expressions of emotion may cause the alexithymic 
individual to come across as being emotionally detached, cold, and lacking in empathy, 
eliciting negative reactions such as contempt, indifference or anger in other individuals 
(Ogrodniczuk et al., 2008). Besides resulting in poorer therapeutic outcomes, emotional 
inexpressiveness may result in various interpersonal difficulties associated with 
alexithymia. 
 
3.1.6 Rationale for the current study 
 Although previous studies investigating the relationship between alexithymia and 
facial emotion expressivity have utilized a wide range of stimuli to elicit facial emotion, 
facial responses to stimuli depicting facial expressions of emotion specifically have not 
been investigated. As RFRs play an important role in social and emotional processes, 
elucidating the relationship between alexithymia and RFRs to emotional faces may 
provide a greater understanding of interpersonal difficulties associated with alexithymia.  
 In addition, although previous findings have indicated that alexithymia is related 
to attenuated facial EMG responses to negative stimuli only (Baba et al., 2003; Näätänen 
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et al., 1999; Peasley-Miklus, 2002), studies utilizing other methods of measuring facial 
expressiveness (e.g., observer ratings) have shown that alexithymia is related to 
attenuated positive facial responses as well (Ogrodniczuk et al., 2008; Wagner & Lee, 
2007). Hence, this study aims to utilize facial EMG to investigate the relationship 
between alexithymia and facial expressiveness in relation to both positive and negative 
emotions.  
Furthermore, most studies have employed only intense, prototypical facial 
expressions of emotion to elicit RFRs (e.g., Dimberg, 1982). Studies investigating RFRs 
in response to less intense, naturalistic facial expressions as stimuli (e.g., video clips of 
natural facial emotions expressed by other participants) have yielded mixed results. The 
occurrence of RFRs in response to naturalistic stimuli has been observed in some studies 
(e.g., Hess & Blairy, 2001; Sato & Yoshikawa, 2007) but not others (e.g., Hess et al., 
1998). Emotional expressions of a low intensity level may not elicit RFRs because they 
are more difficult to decode. Several researchers have suggested that increased corrugator 
responses may be an index of cognitive load and may relate to difficulties in decoding 
emotion in what has been termed the “difficulty hypothesis” (Hess et al., 1998; Smith, 
1989). In accordance to this theory, less intense faces may evoke greater corrugator 
responses in the viewer due to the increased cognitive load associated with decoding 
difficulty, regardless of the type of facial emotion viewed. Thus, instead of evoking a 
corresponding zygomaticus response, a happy face at a low intensity would activate an 
increased corrugator response instead.  
Findings from a study by Hess and colleagues (1998) indicate that stimuli 
depicting weak expressions of both happiness and anger elicited greater corrugator 
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activation, providing preliminary support for this explanation.  However, only two levels 
of emotional intensity (low vs. high) were used in this study. The fact that RFRs have 
been exhibited in response to less intense, naturalistic facial expressions of emotion 
suggests that impairments in RFRs may only surface in response to emotional 
expressions that are difficult to decode (i.e.: emotional expressions of a low intensity 
level).  In addition, the ability to decode emotional expressions may vary according to 
individual differences such as alexithymia. Individuals who experience difficulty 
decoding expressions may display greater corrugator responses in relation to low 
intensity expressions, regardless of the valence of the emotion viewed. Hence, this study 
also aims to investigate the relationship between RFRs, emotion intensity and 
alexithymia.  
 
3.2 Aims and Hypotheses 
The aims of the second study are: 
1) To determine whether the affective components of alexithymia are associated with 
attenuated RFRs to emotional faces 
The current study aims to extend previous findings on alexithymia and nonverbal 
inexpressiveness by investigating the relationship between alexithymia and RFRs to 
emotional faces. In particular, the relationship between RFRs and the DIF and DDF 
subscales of the TAS-20 will be explored. It is hypothesized that both DIF and DDF 




2) To determine whether the affective components of alexithymia are associated with 
attenuated RFRs to negative faces only.  
The current study also aims to investigate whether DIF and DDF are related to attenuated 
RFRs to negative faces only; or whether individuals high in DIF and DDF exhibit 
impaired RFRs to positive faces as well. Based on previous findings indicating that 
alexithymics display attenuated facial EMG responses to negative stimuli only, it is 
predicted that the relationship between DIF, DDF and RFRs is specific for negative 
emotions (i.e.: sadness and anger). Hence, it is predicted that the affective components of 
alexthymia (DIF and DDF) would be related to attenuated RFRs to angry and sad faces 
only, i.e.: DIF and DDF would be inversely associated with corrugator activity for sad 
and angry faces but not zygomaticus responses to happy faces.  
 
3)  To determine whether impairments in RFRs are related to the affective components of 
alexithymia, and the intensity of facial expressions viewed. 
The third aim of the study is to investigate the “difficulty hypothesis” in relation 
to the affective components of alexithymia. According to this hypothesis, corrugator 
activation may be an index of cognitive load and increased corrugator activation in 
response to faces at a low intensity may indicate greater difficulty in decoding emotions. 
Specifically, the third aim of the study is to investigate how DIF and DDF relate to RFRs 
in response to facial expressions at different intensity levels. It is hypothesized the DIF 
and DDF would be positively associated with increased corrugator activation at the lower 





Fifty-six participants (23 male, 33 female) aged 18 – 25 years (females, M = 
20.27, SD = 1.46, males, M= 20.61, SD = 1.88) were recruited for this study. All 
participants were undergraduates from the National University of Singapore who took 
part in the study in fulfillment of course requirements for introductory-level psychology 
courses. All procedures were approved by Institutional Review Board (IRB) of the 
National University of Singapore, and prior informed consent was obtained. EMG data 
for one female participant was lost due to equipment failure, resulting in a total of fifty-
five participants (23 male, 32 female).   
 
3.3.2 Measure 
Participants completed the TAS-20 (see Section 2.4.2 for more information).  
 
3.3.3 Stimuli 
Video clips of faces which morphed from a neutral expression to a sad, happy or 
angry expression were used to assess facial responses to dynamic facial expressions. 
Faces used to create the video clips were taken from the morphed continua section of the 
Facial Expressions of Emotion- Stimuli and Tests (FEEST; Young et al., 2002). The 
morphed continua section consists of pictures from Ekman and Friesen’s (1976) Pictures 
of Facial Affect series which were morphed to varying intensity levels. Hence, each 
continuum begins with a neutral expression which is then morphed in steps of 25%, 50% 
and 75% towards the model’s prototype expression (100%).  
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Pictures of two male and two female actors (Faces C, NR, PE and WF) displaying 
happy, sad and angry expressions at four intensity levels (25%, 50%, 75% and 100%) 
were chosen to create the video clips (see Figure 13 for examples). Video clips of 
dynamic facial expressions were created using morphing freeware (WinMorph, version 
3). Video clips were created for all three emotions (happy, sad, and angry) ending at each 
of the four intensity levels (25, 50, 75 and 100%) for all four actors, resulting in a total of 
forty eight different movie clips.  
Each video clip began with a still, neutral expression which remained on the 
screen for 1 second before morphing into the defined emotional expression over the next 
1 second, at a rate of 30 frames per second. All stimuli were presented using Medialab 
(Empirisoft Corporation, New York, NY) on a 19 inch CRT monitor placed 1 meter in 
front of the participant.  
 
3.3.4 EMG Recordings 
Facial EMG activity was measured using disposable, cloth-based Ag/AgCl 
electrodes 1 cm in diameter. Bipolar electrodes were attached to the left Corrugator 
Supercili and Zygomaticus major muscle regions of the participants’ faces in accordance 
to guidelines by Fridlund and Cacioppo (1986). Electrodes were placed approximately 2 
cm apart. The ground electrode was placed on the participant’s forehead. 
Electrical signals were recorded using Biopac MP 100C Electromyogram 
Amplifiers (BIOPAC Systems, Inc). EMG samples were acquired at a rate of 2000 
samples per second using a 1 Hz high pass filter and a 500 Hz low pass filter. A notch 
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Figure 13 Examples of FEEST continua pictures used to generate end-points for video 
clips depicting dynamic facial expressions.  
 
3.3.5 Procedure 
Participants were tested individually. To conceal the recording of facial muscle 
activity, participants were told that the electrodes were used to record sweat gland 
activity in the face. Using a cover story to minimize experimental demand characteristics 
is recommended by Fridlund and Cacioppo (1986), and the same cover story has been 
used in other studies investigating RFRs (e.g., Dimberg, 1982; Weyers et al., 2006).  
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Alcohol swabs were then used to clean the participant’s skin at the specific 
electrode placement sites. After electrode placement, the participants were asked to relax 
for the next 5 minutes while a baseline measure was taken. The baseline period was taken 
to allow participants to adapt to the experimental settings, and to allow the experimenter 
to check for potential anomalies in the EMG data. After the baseline period, participants 
were given instructions about the task and were asked to pay close attention to each video 
clip. After a practice trial, participants viewed the 48 faces while EMG measurements 
were taken. The order of stimulus presentation was randomized with the condition that 
two faces of the same emotion would not be shown in a row. 
Each trial consisted of a screen informing the participant of the current trial 
number (2 seconds), followed by a fixation cross presented at the centre of the screen (1 
second), and the video clip (2 seconds). After viewing each video clip, participants 
viewed a blank grey screen for a period of 5 seconds. Participants were asked to identify 
which emotion the face was showing at the end of the sequence from the following 
options: no expression, happiness, sadness, anger, surprise, fear and disgust. After 
identifying which emotion the face was showing, participants were asked to indicate the 
intensity of the emotion the face depicted at the end of the 2 seconds by dragging a slider 
across a visual analog scale (see Appendix A for an example of a trial). The visual analog 
scale had the anchor “not intense at all” at the 0 point, at the left end of the line; and 
“Very intense” at the 100 point at the right end of the line (see Appendix B for an 





3.3.6 EMG Data Processing 
EMG data was processed offline using Acqknowledge Software Version 4.0 
(BIOPAC Systems, Inc). Prior to analysis, full-wave rectification at a rate of 200 samples 
was performed. For each trial, baseline activity was taken during the pre-stimulus period 
when the participant viewed the fixation cross (1 second). Post-stimulus activity was 
taken for total of 1000 milliseconds after the stimulus was shown, and was broken down 
into 500 millisecond time-periods.  
Change scores were derived for each trial by calculating the differences in mean 
absolute amplitudes between pre-stimulus baseline activity and post-stimulus activity for 
each post-stimulus time period. Change scores (in µV) were then averaged across each 
emotion at each intensity level, resulting in 12 mean values for corrugator activity and 12 
mean values for zygomaticus activity for each time period.   
 
3.3.7 Analysis 
Separate repeated measures general linear model (GLM) analyses were conducted 
for each muscle group, with Emotion (anger, happiness and sadness), Intensity (25%, 
50%, 75% and 100%) and Time period (0-500ms; 500-1000ms; 1000-1500ms and 1500-
2000ms post-stimulus) as within subject independent variables; and DIF and DDF as 
continuous between subject independent variables. The dependent variable for each 
analysis was the change score for the corrugator supercili and zygomaticus major muscles 
respectively. Significant interactions involving emotion were analyzed by conducting 
repeated measures general linear model (GLM) analyses contrasting EMG responses at 
separate pairs of each emotion (happy vs. sad; happy vs. angry; sad vs. angry). Further 
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general linear model (GLM) analyses (with DIF and DDF entered as a continuous 
covariate) were conducted as necessary to explore simple main effects. 2
Another method of testing whether congruent RFRs to specific emotions occur (e.g., 
whether increased corrugator activity is exhibited in response to angry faces) is to test 
whether congruent EMG activity changes in relation to the baseline. Hence, as done by 
other researchers (e.g., Sato et al., 2008), EMG change scores were tested for a difference 
from zero using one-sample t-test. EMG change scores significantly different from zero 
for the congruent muscle-emotion combination (i.e.: corrugator responses to angry and 
sad faces; zygomaticus responses to happy faces) indicate the occurrence of congruent 
RFRs.  
Alpha was set at .05 for all analyses, and all interactions and main effects were 
tested using the multivariate criterion of Wilk’s lambda (Λ).  
 
                                                 
2 An analysis of the participants’ perceived ratings of intensity was conducted based on discrepancy scores 
(participants’ perceived intensity ratings minus the actual intensity of stimuli) as the Dependent Variable 




3.4.1 Descriptive Statistics 
Total TAS-20 scores ranged from 30 to 73 (M = 51.78; SD = 9.10). According to 
empirically derived cut-off scores, 10 participants (18.2%) were classified as alexithymic 
(TAS-20 ≥ 61) and 29 participants (52.7%) were classified as being non-alexithymics 
(TAS-20 ≤ 51). Scores for the Difficulty Identifying Feelings (DIF) subscale ranged from 
8 to 26 (M = 17.91; SD = 4.48); and scores for the Difficulty Describing Feelings (DDF) 
subscale ranged from 5 to 23 (M = 15.09; SD = 3.95).  
 
Table 4 presents descriptive statistics for the change scores for each muscle group 
by emotion and intensity.  
 
Table 4 Mean Change Scores (and Standard Deviations) by Emotion and Intensity in 
microvolts (mV) 
 
 Corrugator Supercili Zygomaticus Major 
        Emotion    
 
Intensity 
          
Angry 
    
Happy 

































































3.4.2 DIF and corrugator muscle activity 
A significant three way interaction between emotion, intensity and DIF was found, 
Λ = .71, F (6, 46) = 3.20, p = .01, η2partial = .30. As no interactions or main effects 
involving time were observed for DIF, corrugator responses were averaged across the 
four time periods for follow up analyses.  
Separate repeated measures general linear model (GLM) analyses with DIF and 
DDF entered as continuous covariates were used to explore the significant DIF X 
Emotion X Intensity interaction. Results indicated that there was a significant DIF X 
Emotion X Intensity interaction when happy and sad faces were contrasted, Λ = .79, F (3, 
50) = 4.53, p = .007, η2partial = .21; and when happy and angry faces were contrasted, Λ 
= .85, F (3, 50) = 3.01, p = .04, η2partial = .15; but not when sad and angry faces were 
contrasted,  Λ = .97, F (3, 50) = .57, p = .64, η2partial = .03. This indicates that corrugator 
responses differed as a function of DIF for happy faces when contrasted with sad faces; 
and when contrasted with angry faces (see Figure 14). Corrugator responses did not differ 




Figure 14 Mean corrugator change activity in microvolts as a function of DIF and intensity  
for happy, angry and sad faces. 
 
A follow up general linear model (GLM) was conducted, with DIF and DDF 
entered as covariates and corrugator activity for happy faces at the 25%, 50%, 75% and 
100% intensity levels entered as dependent variables.  Tests of between subjects effects 
indicated that there was a significant positive relationship between corrugator activity and 
DIF for happy faces at the 50% intensity, F (1, 52) = 4.33, p = .041, η2partial = .08; and the 
75% intensity, F (1, 52) = 6.27, p = .015, η2partial = .11. The relationship between DIF 
and corrugator activity for happy faces at the 100% intensity level was marginally 
significant, F (1, 52) = 3.71, p = .06,  η2partial = .07. 
A median split was used to divide the participants into low (n = 32) and high (n = 
23) DIF groups. Visual inspection of the data (see Figure 14) indicated that the High DIF 
group did not exhibit congruent RFRs to happy and sad faces, showing positive 
corrugator change activity in response to happy faces, and negative corrugator change 
activity in response to sad faces. One sample t-tests revealed that significantly higher 
corrugator activity (as compared to zero) was observed for angry faces collapsed across 
intensity level for the low DIF group, t (31) = 2.14, p = .04; but not the high DIF group, t 
(22) = 1.32, p = .20, indicating that only the low DIF group exhibited congruent RFRs to 
angry faces. Corrugator activity for happy and sad faces averaged across intensity level 
was not significantly different from zero for both the high and low DIF groups (all ps 
> .05).  





 3.4.3 DDF and corrugator muscle activity 
The three way interaction between emotion, intensity and DDF was marginally 
significant, Λ = .78, F (6, 46) = 2.24, p = .056, η2partial = .23. A significant two way 
interaction between DDF and intensity was found, Λ = .78, F (3, 49) = 4.20, p = .01, 
η2partial = .20. As no interactions involving time or emotion were significant, corrugator 
activity was averaged across time period and emotion for each intensity level. Separate 
repeated measures general linear model (GLM) analyses with DIF and DDF entered as 
continuous covariates were used to explore the significant DDF X Intensity interaction. 
Results indicated that there was a significant DDF X Intensity interaction when faces at 
the 25% intensity level were contrasted with faces at the 50%; Λ = .88, F (1, 52) = 4.71, 
p = .011, η2partial = .12; 75%, Λ = .92, F (1, 52) = 4.27, p = .04, η
2
partial = .08; and 100% 
intensity levels, Λ = .88, F (1, 52) = 7.40, p = .009, η2partial = .13 (see Figure 15). The 
DDF X Intensity interaction was non significant when faces at the following intensity 
levels were contrasted; 50 vs. 75%; 50 vs. 100%; 75 vs. 100% (all ps > .05)
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 Figure 15  Mean Corrugator change activity in microvolts as a function of intensity 
averaged across all faces.  
 
Note: Brackets represent DDF comparisons between intensity levels. Different letters 
represent significant differences at p = .017.   
 
3.4.4 DIF and zygomaticus muscle activity 
A significant two way interaction between DIF and time period was found, Λ 
= .83, F (3, 50) = 3.50, p = .02, η2partial = .11. A follow up general linear model (GLM) 
was conducted, with DIF and DDF entered as covariates and zygomaticus activity 
averaged over each time period (time 1- 0-500ms; time 2- 500-1000ms; time 3- 1000-
1500ms; and time 4- 1500-2000ms poststimulus) as dependent variables. Tests of 
between subjects effects indicated that there was a significant positive relationship 
between zygomaticus activity and DIF during the first time period only (0-500 ms), F (1, 







Figure 16  Mean zygomaticus change activity in microvolts as a function of DIF and 
time. 
 
Note: The bracket (and asterisk) represents a significant difference in DIF at p < .05. 
 
No other interactions involving DIF were significant (all ps > .05).  
 
3.4.5 DDF and zygomaticus muscle activity 
A significant two way interaction between DDF and intensity was found, Λ = .85, 
F (3, 50) = 3.00, p = .04, η2partial = .15. A follow up general linear model (GLM) with 
DIF and DDF entered as covariates and zygomaticus activity averaged over each 
intensity level was performed to interpret the significant interaction. Tests of between 
subjects effects indicated that there was a significant positive relationship between 
zygomaticus activity and DDF for faces at the 100% intensity level, F (1, 52) = 4.91, p 
= .03, η2partial = .09 (see Figure 17). No other interactions involving DDF were significant 
(all ps > .05).  
 78
 
 Figure 17  Mean Zygomaticus change activity in microvolts as a function of intensity 
averaged across all faces.  
 
Note: The bracket (and asterisk) represents a significant difference in DDF at p < .05. 
 
3.5 Interim Discussion  
The current study aimed to investigate the relationship between the affective 
components of alexithymia (the DIF and DDF subscales) and RFRs (as measured by 
facial EMG responses at the corrugator and zygomaticus muscle regions), with respect to 
the type of facial emotion viewed (angry, sad or happy) and the intensity of the emotion 
expressed (25%, 50%, 75% and 100%). It was hypothesized that the DIF and DDF would 
be negatively associated with RFRs to emotional faces. In particular, it was predicted that 
DIF and DDF would be inversely associated with corrugator activity for sad and angry 
faces but not zygomaticus responses to happy faces. In addition, in accordance with the 
“difficulty hypothesis” (Hess et al., 1998) it was hypothesized that DIF and DDF would 
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be positively associated with increased corrugator activation at the lower intensity levels, 
regardless of emotion type.  
 
3.5.1 Corrugator responses as a function of DIF 
Results indicated that the relationship between corrugator activity and DIF was 
significant when happy faces were contrasted with sad and angry faces respectively; and 
that DIF was significantly related to corrugator activity for happy faces at the 50% and 
75% intensity levels. The significant positive relationship between DIF and corrugator 
activity indicates that individuals high in DIF exhibited higher levels of corrugator 
activity in response to moderately happy faces. An examination of the Figure 7 shows 
that high DIF individuals exhibited positive mean corrugator change scores for all happy 
faces, indicating that these individuals frowned more in response to happy faces as 
compared to the baseline period. In contrast, low DIF individuals exhibited negative 
corrugator change score activity, frowning less in response to happy faces as compared to 
the baseline period. 
In order to test whether congruent RFRs in response to angry faces occurred, 
corrugator change scores were tested for a difference from zero using one-sample t-tests, 
as suggested by Sato et al. (2008). Corrugator responses for angry faces collapsed across 
intensity level were significantly higher than zero for the low DIF group, but not the high 
DIF group, indicating that only the low DIF exhibited congruent RFRs to angry faces 
(see Figure 6). However, corrugator activity in response to sad faces for both the high and 
low DIF groups was not significantly different from zero, indicating that both groups did 
not demonstrate congruent RFRs to sad faces.  
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3.5.2 Corrugator responses as a function of DDF 
Results from the current study indicated that DDF was positively related to 
corrugator activity regardless of emotion when faces at the 25% intensity were contrasted 
with faces at the 50%, 75% and 100% intensity levels respectively. Individuals high in 
DDF exhibited increased corrugator activation to faces of all emotions as intensity 
increased from 25 to 100%. According to the difficulty hypothesis, emotional faces of a 
low intensity level may induce increased corrugator activation, as corrugator activity may 
be an index of cognitive load associated with difficulty in decoding emotions. Contrary to 
predictions, DDF was not associated with increased corrugator activation to low intensity 
faces; but was associated with greater corrugator activation at intensity level increased 
instead.  
 
3.5.3 Zygomaticus responses as a function of DIF and DDF 
No main effects or interactions involving emotion were observed in relation to 
both DIF and DDF for zygomaticus responses to emotional faces. Previous studies using 
facial EMG to investigate facial responses to emotional stimuli in alexithymia also did 
not find a significant association between alexithymia and zygomaticus responses to 
happy faces (Baba et al., 2003; Peasley-Miklus, 2002). However, a significant positive 
relationship between zygomaticus activity and DIF during the first time period (0-500 ms 
poststimulus); and a significant positive association between zygomaticus activity and 
DDF for faces at the 100% intensity level were found. These findings will be discussed in 





 Findings from the current study provide further support for the association 
between alexithymia and deficits in nonverbal expressions of emotion. To the best of 
knowledge, the current study is also the first to investigate the association between the 
affective components of alexithymia and RFRs to emotional faces. The Difficulty 
Identifying Feelings (DIF) subscale of the Toronto Alexithymia Scale (TAS) was related 
to impaired RFRs in response to angry faces, and incongruent RFRs in response to happy 
faces, suggesting that difficulty identifying feelings may be related to deficits in the early 
stages of empathetic responses to others.  
 
3.5.5 Limitations and Future Directions 
 Although the current study provided additional support for the relationship 
between alexithymia and deficits in nonverbal expressiveness, some limitations should be 
addressed in future studies. Firstly, only the zygomaticus major and corrugator supercili 
muscle regions were measured as indices of positive (smiling) and negative (frowning) 
emotional expressions respectively. Although most studies investigating RFRs to 
emotional faces measure only the corrugator and zygomaticus regions, several 
researchers have measured additional muscle regions as additional indices of positive and 
negative facial responses. For example, in addition to measuring the zygomaticus major 
muscle region, Oberman and colleagues (2007) also assessed activation at the buccinator 
region (the muscle that retracts the lip corner), a muscle region also associated with 
smiling. Several studies have also indicated that angry faces can induce fearful facial 
expressions in the viewer as well (Moody et al., 2007). Hence, measuring the medial 
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frontalis (which raises the inner eyebrow), the muscle region associated with the 
expression of fear, may be useful in terms of evaluating fear responses to angry faces in 
future studies. 
 Secondly, RFRs to only three types of emotions were investigated in the current 
study. Results from the current study suggest that the affective components of 
alexithymia may be related to deficits in RFRs to angry faces, but not sad faces. Hence, 
an investigation of the relationship between alexithymia and other negative emotions 
such as fear and disgust should be included in future studies. As RFRs to two negative 
emotions (anger and sadness) and only one positive emotion (happiness) were explored in 
the current study, it is also possible that facial reactions in response to the positive 
emotion may have been diluted or obscured by the presence of two negative emotions. 
However, as results concerning zygomaticus responses to happy faces largely correspond 
with previous studies (e.g., Hermans et al., 2009; Sloan et al., 2002) which studied RFRs 
in response to two emotions only (e.g., one positive and one negative), it is unlikely that 
this is the case. 
  Due to the relatively small sample size and the slightly imbalanced gender ratio, 
the current study also did not explore possible gender effects in RFRs. Gender differences 
in RFRs have been observed in several studies (Dimberg & Lundquist, 1990; Hermans et 
al., 2009), with females expressing higher levels of RFRs as compared to men. Hence, 
future studies should also explore the possible role of gender in the relationship between 








4.1 Summary of Findings 
The present studies aimed to provide further examination of the emotion 
processing deficits associated with alexithymia by investigating the relationship between 
the affective components of alexithymia and the recognition and expression of facial 
emotion. The first study investigated the relationship between the affective components 
of alexithymia (DIF and DDF), intensity and type of facial emotion, and emotion 
recognition accuracy. Results indicated that DDF was related to better recognition of 
Happy and Surprise faces at a high intensity level, and DIF was related to poorer 
recognition of Angry and Disgust faces across 70% and 90% intensities.  
The second study aimed to investigate the relationship between alexithymia, in 
particular, the DIF and DDF subscales, and spontaneous rapid facial responses (RFRs) to 
angry, sad and happy faces at four graded intensity levels (25%, 50%, 75% and 100%). 
Results indicated that the relationship between corrugator activity (an index of negative 
emotion) and DIF was significant when happy faces were contrasted with sad and angry 
faces respectively; and that DIF was significantly related to corrugator activity for happy 
faces at the 50% and 75% intensity levels. In addition, the high DIF group did not exhibit 
congruent RFRs to angry faces, demonstrating attenuated corrugator responses to angry 
faces across all intensity levels. Individuals high in DDF also exhibited increased 
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corrugator activation to faces of all emotions as intensity increased; and greater 
zygomaticus activation to faces at the 100% intensity.  
 
4.2 Affective components of alexithymia and facial emotion recognition 
Although previous findings have indicated that alexithymia is associated with 
deficits in emotion recognition, most studies examined the relationship between 
alexithymia and emotion recognition using the total TAS-20 score, instead of analyzing 
emotion recognition deficits by the different subscales of the TAS-20. The first study 
investigated facial emotion recognition in relation to both the DIF and DDF subscales of 
the TAS-20.  
Findings from the current study indicate that DDF was related to better 
recognition of happy and angry faces at the high intensity level. Of the  two studies 
examining the relationship between facial emotion recognition and TAS-20 subscales, 
one study found that DDF was related to poorer recognition of negative faces at the rapid 
presentation condition (Parker et al., 2005), and the other found that emotion recognition 
accuracy correlated significantly with the EOT subscale only (Prkachin et al., 2009). 
Thus, the relationship between facial emotion recognition accuracy and the different 
subscales of the TAS-20 still remains unclear. However, DDF may be less conceptually 
related to emotion recognition than the DIF subscale, as the ability to describe one’s 
emotions involves the verbalization and communication of emotion rather than the ability 
to identify the emotions of others. Hence, participants with high DDF may still be able to 
have intact emotion recognition capabilities while still being impaired in their ability to 
describe their emotions to others.  
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Furthermore, although most studies have shown that alexithymics display 
impairments in the interpretation and recognition of emotional information, two studies 
by Berenbaum and colleagues (1994; 1998) have found a positive association between 
DDF and accuracy in interpreting interpersonal and emotional information. Hence, it is 
possible that individuals high in DDF may compensate for their difficulties in describing 
feelings via better identification and interpretation of emotion in others. According to 
Berenbaum and colleagues (1998), alexithymia may not be directly related to deficits in 
affect recognition. Instead, social factors may play a central role in the relationship 
between alexithymia and affect recognition. Hence, individuals who experience 
difficulties describing their feelings may employ compensatory strategies to overcome 
difficulties related to emotion recognition.  
In addition, results from the first study indicated that DIF was related to poorer 
recognition of disgust and anger. In previous studies, although total TAS score was 
related to poorer accuracy in identifying emotional faces, the DIF subscale was not 
significantly correlated with emotion recognition accuracy (Parker et al., 2005, Prkachin 
et al., 2005). Methodological differences may have resulted in the disparate findings 
between the two previous studies and the current one. In both previous studies, 
participants were asked to either identify whether a face was emotional or not (Parker et 
al., 2005), or identify whether a face matched a target emotion (Prkachin et al., 2009). In 
contrast, the current study was more verbally demanding as participants had to select 
labels for each emotional face. As alexithymia involves verbal deficits in emotion 
processing (Taylor et al., 1997) it is plausible that more verbally demanding tasks would 
elicit more difficulties than nonverbal tasks. The previous studies also induced greater 
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processing demands by presenting stimuli very briefly as compared to the current study, 
where faces were shown for a period of five seconds each.  As temporal constraints on 
stimuli presentation influence difficulty in decoding emotions (Suzuki, Shibui, & 
Shigemasu, 2004) and accuracy in identification of faces (Shapiro & Penrod, 1986) it is 
possible that, perhaps, emotion recognition deficits in individuals who have difficulties 
identifying their feelings may be associated with language demands but not processing 
demands.  
In addition, other studies have supported the relationship between DIF and 
deficits in emotion processing. For example, DIF was significantly associated with 
attenuated ratings of the emotional intensity of faces (Prkachin et al., 2009) and stories 
(Berenbaum & Prince, 1994). DIF was also associated with poorer nonverbal expressivity 
(Troisi et al., 1996; Wagner & Lee, 2007), and the tendency to select more dominant 
rather than submissive labels in the judgment of facial expressions and body postures 
(Berenbaum & Prince, 1994). Hence, the current study provides further support for 
emotion recognition deficits associated with the DIF subscale specifically. 
The affective components of alexithymia have also been associated with poorer 
recognition of negative emotions specifically (Prkachin et al., 2009). Results from the 
current study are congruent with previous findings and indicate that individuals high in 
DIF were impaired in the recognition of anger and disgust. A previous finding that 
alexithymia was unrelated to the recognition of facial expressions of disgust also 
contrasts with results from the current study (Parker et al., 1993). Differences in stimuli 
and task conditions could account for the disparity in findings. Whereas the previous 
study by Parker and colleagues (1993) utilized faces depicting full-blown expressions of 
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disgust, the faces used in the current study were blends of expressions of disgust and 
anger, which are more difficult to recognize.  
Hence, findings from the first study are in line with previous studies which have 
indicated that alexithymia is related to global emotion recognition deficits encompassing 
both positive and negative emotions (Jessimer & Markham, 1997; Lane et al., 2000). 
 
4.3 Affective components of alexithymia and RFRs to emotional faces 
The second study aimed to provide more evidence for emotion processing deficits 
associated with the affective components of alexithymia specifically by exploring the 
relationship between DIF, DDF and rapid facial reactions (RFRs) to emotional faces, as 
measured by zygomaticus and corrugator EMG responses to happy, angry and sad faces. 
 
 
4.3.1 Corrugator responses  
Results from the second study indicated that DIF was significantly related to 
corrugator activity for happy faces at the 50% and 75% intensity level. Individuals who 
had difficulties identifying their feelings exhibited higher levels of corrugator activation 
in response to happy faces at the 50% and 75% intensity level. These results are partially 
in line with previous findings. For example, two previous studies indicated that 
alexithymics were less likely to express positive emotions (as rated by judges) during 
group therapy sessions (Ogrodniczuk et al., 2008) and while recounting a happy event 
(Wagner & Lee, 2007). In the current study, although the relationship between DIF, 
zygomaticus activity for happy faces was nonsignificant, high DIF individuals exhibited 
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higher levels of corrugator activation in response to happy faces. This indicates that even 
though DIF was not inversely related to the expression of positive emotions; DIF was 
associated with the increased expression of negative emotion when happy faces were 
viewed.  
In contrast, several studies have indicated that alexithymics demonstrated less 
positive emotion during situations involving social interaction (Ogrodniczuk, 2008) and 
when recounting happy events (Wagner & Lee, 2007). However, in these studies, judges 
rated the entire face of the participant to determine the degree of positive emotion 
expressed. In contrast, studies utilizing facial EMG measured facial responses at the 
specific muscle region associated with smiling only. In the current study, DIF was 
positively associated with increased corrugator responses to happy faces. Although DIF 
was not associated with zygomaticus activity in response to happy faces, individuals high 
in DIF may be rated as expressing less positive emotion, as these individuals were more 
likely to exhibit increased corrugator responses to happy faces.  
Analyses of corrugator responses to angry faces across all intensity levels 
indicated that only the low DIF group exhibited congruent corrugator responses to angry 
faces. In contrast, for the high DIF group, corrugator responses to angry faces did not 
differ significantly from zero. The low DIF thus exhibited significantly higher levels of 
corrugator activation as compared to the high DIF group. However, no difference in 
corrugator responses between the high and low DIF groups was observed for sad faces.  
A significant interaction between DDF and corrugator activity was also observed. 
According to the difficulty hypothesis, emotional faces of a low intensity level may 
induce increased corrugator activation, as corrugator activity may be an index of 
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cognitive load associated with difficulty in decoding emotions. Contrary to predictions, 
DDF was not associated with increased corrugator activation to low intensity faces; but 
was associated with greater corrugator activation at intensity level increased instead. 
Individuals high in DDF exhibited increased corrugator activation to faces of all emotions 
as intensity increased from 25 to 50%; 25 to 75%; and 25 to 100%. Hence, contrary to the 
difficulty hypothesis, increased corrugator responses to higher intensity emotional faces 
probably did not reflect increased cognitive load indicative of experiencing greater 
difficulties in decoding emotional expressions, as faces of a higher intensity level were 
easier to recognize than faces of a lower intensity level. Increased corrugator activity in 
response to high intensity faces regardless of emotion type could possibly reflect a 
negative reaction to all faces of higher intensity levels.  
In general, these results are partially in line with previous findings indicating that 
alexithymia is related to attenuated corrugator responses to negative stimuli (Baba et al., 
2003; Näätänen et al., 1999; Peasley-Miklus, 2002), and poorer nonverbal expressivity in 
relation to negative emotions (McDonald & Prkachin, 1990; Wagner & Lee, 2007). 
However, a study by Roedema and Simons (1999) indicated that alexithymics and 
controls exhibited similar corrugator responses to negative slides. As most of the 
aforementioned studies did not specify the type of negative stimuli used to evoke facial 
responses, it is possible that alexithymia, in particular, the DIF subscale, may only be 
related to deficits in facial responses to specific negative emotions. In the current study, 
high DIF was related to less corrugator responses to angry faces specifically. Further 
research is needed to investigate whether deficits in facial expressiveness related to 
alexithymia applies to specific negative emotions only.  
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These findings are also in line with previous studies investigating individual 
differences in RFRs to emotional faces. In a series of studies by Sonnby-Borgstrom and 
colleagues (2002; 2003), individuals with low dispositional empathy displayed 
incongruent facial EMG responses, exhibiting greater zygomaticus activation and 
diminished corrugator activation in response to angry faces. In addition, diminished 
corrugator responses to angry faces were also observed in women high in autistic traits 
(Hermans et al., 2009) and boys with disruptive behaviour disorders (de Wied et al., 
2006).  
In the current study, high DIF was also associated with attenuated corrugator 
responses to angry faces. DIF was also positively associated with increased corrugator 
responses to moderately happy faces, indicating that individuals high in DIF exhibited 
negative responses to happy expressions. Similarly, dysphoric individuals also exhibited 
increased corrugator activation in response to happy faces (Sloan et al., 2002), indicating 
that negative facial responses to positive emotions may underlie general, pre-verbal 
emotion processing difficulties in individuals who experience difficulties in interpersonal 
relationships. 
  
4.3.2 Zygomaticus responses  
As predicted, no main effects or interactions involving emotion were observed in 
relation to both DIF and DDF for zygomaticus responses to emotional faces. Specifically, 
the affective components of alexithymia were not significantly associated with 
zygomaticus responses to happy faces. Previous studies using facial EMG to investigate 
facial responses to emotional stimuli in alexithymia have found similar results. In these 
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studies, although alexithymics showed significantly less corrugator responses to negative 
emotions, no differences between alexithymics and controls were observed in 
zygomaticus responses to happy faces (Baba et al., 2003; Peasley-Miklus, 2002).  
In the current study, DIF was positively related to higher zygomaticus activity 
during the first time period, from 0 to 500 milliseconds. According to Dimberg (1982; 
1997), the strongest and most distinct RFRs usually occur in the second half of the first 
second poststimulus (the time period between 500 to 1000 milliseconds poststimulus). 
Activity in the first 500 milliseconds may not constitute RFRs, but rather an automatic, 
orienting response to the stimuli. Hence, increased zygomaticus responses exhibited by 
individuals high in DIF during the first time period may be indicative of an increased 
orienting response to the face being shown.  
Furthermore, increased zygomaticus activity in response to negative stimuli has 
been observed in other studies, and has been interpreted as grimaces or distress smiles, 
rather than smiles expressing happiness (Ekman, Friesen, & Ancoli, 1980; Lang, 
Greenwald, Bradley, & Hamm, 1993). As increased zygomaticus activity was related to 
DIF across all emotions, it is possible that individuals high in DIF exhibited increased 
negative reactions (grimaces) as an orienting response to the emotional face.  
There was also a significant positive relationship between zygomaticus activity 
and DDF for faces at the 100% intensity level. Increased zygomaticus activation in 
response to all emotions at a high intensity level could perhaps be indicative of a failure 
to discriminate between positive and negative emotions and express appropriate facial 
emotions (e.g., increased corrugator reactions to negative emotion). Alternatively, 
increased zygomaticus responses could possibly constitute an increased negative 
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response (e.g., grimacing) to faces of a high intensity level. Viewing highly emotional 
faces can be distressing to certain individuals, such as individuals with social phobia 
(Yoon et al., 2007) and individuals with autism (Sigman & Ruskin, 1999). Hence, 
coupled with the fact that DDF was also related to increased corrugator activation as 
intensity level of faces increased, it is possible that individuals high in DDF may be 
exhibiting negative responses (e.g., increased grimacing) to highly intense emotional 
faces.  
Similar results have been found in other studies investigating individual 
differences in RFRs to emotional faces. For example, although women high in autistic 
traits exhibited diminished corrugator responses to angry faces in comparison to women 
low in autistic traits, no significant differences emerged in terms of zygomaticus 
responses to happy faces (Hermans et al., 2009). Similarly, boys with disruptive 
behaviour disorder (de Wied et al., 2006) exhibited dimished corrugator responses to 




 The current studies provide further support for emotional processing deficits 
associated with alexithymia. In particular, findings indicate that while the difficulty 
identifying emotions (DIF) subscale is related to emotion recognition deficits and 
diminished facial responses to angry facial expressions; the difficulty describing feelings 
(DDF) subscale is related to more accurate emotion recognition and increased corrugator 
and zygomaticus activity in response to faces of a higher intensity level. Potential 
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explanations for the relationship between DDF and better emotion recognition include the 
fact that individuals who experience difficulties describing their feelings may employ 
compensatory strategies to overcome their difficulties in emotion recognition. One 
methodological implication of the current research is that the two subscales of the TAS-
20 may have discriminative predictive ability. Hence, it may not be advisable to sum the 
subscales of the TAS-20 into a total score, as the two subscales may be differentially 
predictive and result in null findings when summed.  
Besides only using TAS-20 total scores instead of analyzing the individual 
subscales, most previous studies have analyzed alexithymia as a dichotomous variable, 
dividing participants into “alexithymic” and “non-alexithymic” groups based on 
empirically derived TAS-20 cutoff scores. However, as mentioned by the creators of the 
TAS-20 scale, alexithymia is a dimensional construct best analyzed as a continuous 
variable (Parker, Keefer, Taylor, & Bagby, 2008; Taylor et al., 1992). From a statistical 
standpoint, dichotomization of a continuous variable is not advisable, as it often results in 
a loss of information about individual differences and a loss of effect size and power 
(Cohen, 1983; MacCallum, Zhang, Preacher, & Rucker, 2002).  
The current studies also extend previous findings by providing an experimental 
approach to the validation of the alexithymia construct. As most of the empirical support 
for alexithymia stems from correlational and measurement-based research, employing an 
experimental approach to facilitate the empirical validation of the construct has been 
advocated for by several researchers (e.g., Parker et al., 1997). Hence, by exploring the 
association between alexithymia on actual performance on a behavioural task evaluating 
the recognition of emotion (Study 1) and investigating facial responses to emotion (Study 
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2), the current studies have provided additional empirical validation of the alexithymia 
construct. Furthermore, the current research has also provided additional support for the 
cross-cultural and predictive validity of the TAS-20.  
Elucidating the emotion processing deficits associated with affective components 
also has implications for the understanding of interpersonal difficulties associated with 
alexithymia. In particular, deficits in RFRs to emotional faces and impaired emotion 
recognition abilities associated with individuals who experience difficulties identifying 
feelings may make it more difficult for these individuals to form and maintain 
interpersonal relationships. Furthermore, clarifying the nature of emotion processing 
deficits can allow researchers to gain a greater insight into the origins and etiology of 
alexithymia, which is as yet not well-established. For example, the association between 
alexithymic characteristics and deficits in RFRs to emotional faces suggests that early 
components of the empathetic response, which are arguably thought to be biologically 
prewired, are affected in alexithymic individuals, suggesting that emotion processing 
deficits in alexithymia may have a biological basis. 
As RFRs are hypothesized to represent an early, automatic component of empathy 
(Basch, 1983), deficits in RFRs have been implicated as being a core problem underlying 
interpersonal difficulties. For example, negative facial responses to happy facial 
expressions during social interaction may have detrimental effects for an individual’s 
social relationships. Incongruent facial responses to emotions may thus be interpreted as 
counter empathic reactions towards the emotions of others (Lanzetta & Englis, 1989). As 
RFRs are hypothesized to constitute a precursor to empathetic responding, facilitating the 
understanding of others’ emotions, deficits in RFRs may also be associated with impaired 
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empathic responding to others. Incongruent RFRs exhibited by individuals high in DIF 
may thus be associated with the impairments in emotion processing associated with 
alexithymia.  
 Deficits in nonverbal emotion expression may also account for the relationship 
between alexithymia and interpersonal difficulties (Spitzer et al., 2005). For example, the 
inability to convey congruent facial expressions may make it difficult for an alexithymic 
individual to relate to others, and may evoke negative reactions such as contempt, anger 
or indifference in others (Ogrodniczuk et al., 2008). A recent study indicated that lower 
levels of expressed positive emotion mediated the relationship between alexithymia and 
negative therapist reactions to the patient (Ogrodniczuk et al., 2008), providing support 
for the hypothesis that poorer ability to express emotion in alexithymics can evoke 
negative responses from other individuals. Results from the current study indicate that 
individuals high in DIF tend to express negative facial emotions in response to happy 
faces. Hence, the failure to express congruent positive emotions in response to happiness 
in others may result in negative reactions, and subsequently affect interpersonal 
relationships.  
Lastly, investigating emotion processing deficits related to alexithymia also have 
implications on therapeutic processes related to the treatment of alexithymic individuals. 
Although alexithymia has been related to poorer outcomes after psychotherapy (Grabe et 
al., 2008; Ogrodniczuka, Pipera, & Joyceb, 2005), preliminary studies have shown that a 
modified mode of psychotherapy tailored to individuals high in alexithymia has been 
successful in reducing alexithymic characteristics and improving positive outcomes 
(Beresnevaite, 2000). In addition, Lane and colleagues have also suggested that 
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psychotherapy should focus on informing alexithymics about their deficits and equipping 
them will skills such as enabling them to identify emotions in others (Lane et al., 2000). 
Findings indicating that alexithymics, in particular, individuals who experience 
difficulties identifying their feelings, may be impaired in recognizing specific emotions 
(e.g., happiness, anger and disgust) suggest that future intervention with alexithymic 
patients may necessitate the inclusion of programmes which teach emotion recognition 
skills. For example, computerized interventions used to improve emotion recognition 
skills in individuals with autism (Silver & Oakes, 2001) can be incorporated into existing 
intervention plans in order to improve the therapeutic outcomes of individuals with 
alexithymia.  
 
4.5 Limitations and Future Directions 
 Although the current studies have contributed towards the understanding of 
emotional processing deficits related to alexithymia, several limitations should be 
addressed in future studies. Firstly, in both studies, participants were healthy 
undergraduates free from psychiatric or medical illnesses. As suggested by Vanheule 
(2008), it is of “utmost importance” that the characteristics being studied are present in a 
substantial proportion of the sample (Vanheule, 2008, pp. 334). As such, it is argued that 
using student samples to study alexithymia may not be appropriate, as only a small 
proportion of the sample will meet the cutoff point for alexithymia; and findings from 
student samples may thus not be valid to inform alexithymic individuals in clinical 
settings (Vanheule, 2008). However, as mentioned earlier, alexithymia is a normally 
distributed, continuous personality trait and not an “all or none” phenomenon. Thus, 
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future studies might wish to sample non-undergraduate samples to test the 
generalizability of the results obtained in this thesis. Future studies should, however, 
replicate and extend these findings in psychiatric and/or medical patients who meet the 
criteria for being classified as alexithymic. In addition, future studies should also evaluate 
the effectiveness of developing programmes aimed at addressing emotional processing 
deficits related to the difficulty identifying feelings component of alexithymia. 
 Secondly, several researchers have also questioned the validity of using the TAS-
20, a self-report measure, as an accurate measure of alexithymia. It has been argued that 
alexithymic individuals would be unable to answer a self-report questionnaire assessing 
their emotion processing abilities accurately, as they lack the capacity to mentally process 
their affective state in the first place (Lane et al., 1997; Waller & Scheidt, 2004). 
Although the TAS-20 has been shown to exhibit satisfactory predictive validity, future 
studies could also incorporate the use of a non self-report measure of alexithymia such as 
the Toronto Structured Interview for alexithymia (TSIA), in addition using the TAS-20. 
 Furthermore, stimuli used in both studies consisted of Caucasian faces depicting 
facial expressions of emotion. As individuals tend to express higher levels of congruent 
RFRs in relation to faces which are more similar to their own (e.g., faces of the same 
race), it is possible that participants in the current study may exhibit different RFRs in 
response to Asian faces (Beaupré and Hess, 2003). Future studies should thus investigate 
RFRs in response to both Asian and Caucasian faces. 
 Instead of using static pictures of facial expressions, the current research used 
video-clips of dynamic faces which changed from a neutral to an emotional expression to 
elicit RFRs. Dynamic facial expressions of emotion are more realistic and ecologically 
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valid as compared to static pictures of emotional expressions, as social interaction in real-
life situations often consist of reactions to dynamic, changing facial expressions at 
different levels of emotional intensity, rather than reaction to static faces of a high 
intensity level. In order to generalize the results of the current study, future studies should 
incorporate dynamic facial expressions which change from one emotion to another (e.g., 
happiness to sadness). Lastly, other than investigating RFRs to passively-viewed 
emotional stimuli, the relationship between alexithymia and emotional processing could 
also be generalized to the study of face to face interactions between dyads. For example, 
while the first participant engages in an emotion-inducing task (e.g., recounting an 
emotional event or watching an emotion-inducing video), the second individual could be 
asked to recognize the first individual’s facial emotions while being concurrently 
measured for RFRs in response to the facial expressions displayed by the first individual.  
 
4.6 Conclusion 
 In summary, the current studies found evidence for the discriminative predictive 
validity of the DIF and DDF subscales of the TAS-20.  In particular, the DIF subscale 
was related to poorer recognition of faces depicting angry and disgusted faces; while the 
DDF subscale was related to better recognition of happiness and surprise. The DIF 
subscale was also related to diminished corrugator responses to angry faces and increased 
corrugator responses to happy faces. These results are consistent with previous studies 
which have found an association between alexithymia, deficits in emotion recognition; 
and deficits in facial expressions of emotion. The current studies thus provide additional 
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